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ECHOING THE SACRED MOUNTAIN BEYOND, THE PYRAMID OF THE SUN 








CLAIMS A PLACE IN THE ANCIENT COSMOS OF CENTRAL MEXICO. 


By GEORGE E. STUART 


Photographs by KENNETH GARRETT 
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HEN SABURO SUGIVAMA began excavating 
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alone the southern edge of the Feathere 


serpent Pyrmmicl at the Mexican min of 


leotihuacan, he realizecl, as oll archaeologist 


at such times, that he was crossing the 
threshold of the unknown, But nothing could hav 
prepared him that summer in 1983 for the macabre 
niscoavery at the bottom of a4 four-loot-deep trencl 
Sealed, fms Crossed in back, was Loe skeleton of a man. Around his 
neck wae a broad collar mace of more than 200 shell beads. Suspended 
from this had once been a ter of Uppel human jaws carved from now 
deteriorated wood and decorated with shell teeth. 

sugivama and colleagues from Mexico's Institute Nacional ce 
intropologia e Historia (INAH) uncovered 17 other male skeletons i 
the grave. ‘Their arms too were crossed, and they wore almost identical 
ollars, althougt 


i two had real human jaws with teeth intact. These 
1 Ty OU rer “TI 5 | fa -, | ba T= F iT ; | wat ly I : SS Mar - | tek Z 
Trper rh VA E LAYS > | i rif LOL po et ie bl ol 2 Coss 


ance shiny with pyrite—a standard decoration on ancient Mexican 
military costumes. Weapons had been buried with Lhem—the prave 
eller! 169 spearpoint 

“Wie nave fo ies how these men die, -Surivana says. Mat 
bones are unscathed, but we know from radiocarbon cates on some 
Ihe organic mitterial that the burial took place around A.D, 200," Sug. 
Wine believes they were sacrifice victims, because the bodies hac been 
caretully posttioned in the tomb with their arms ted behind then 
backs: “It strongly suge¢ests that their killing was part of a ritual that 
marked the dedication of the structure.’ 

Teotihuacan was the first true urban center in the Western Hem 

sphere and the greatest metropolis on the landscape of the America: 
before the Aztec Empire: It arose around the beginning of the Chris 
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Al 


lan era, witnessed some seven centuries, then passed into legend 
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a millennium later. Teostthuacean thrived longer than imperial Rome. 


its contemporary, and in the more extreme setting of a hich aricl pla- 


teay slaked tn riel rainy § i 
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x I. | a ; | f+ [44 —t i I: t| . j 
[t was the elaborate western facade no we rvramicd ofthe Feathered 


oa mF 1 | rm ns f f ie hs = i mi 7 be om 4 19 cha tgie 
erpent that first clrew me to thi ty nearly 20 years aro, when | wie 


} T 
had taken my family to Tectihuacan as a sick 


bLa-ik b 


i | . | T 1 
trip on our way overland from the United States to Yucatin, where 


Labi bb 


i field assistant. I had helped map and excavate Dribilchaltin and 


other Mava sites. The Feathered Serpent Pyramid lies on the east sic 
of the huge plaza within the Ciudadcela, or Citadel Named by awed 


Spaniards in the 16th century, the Citadel was.to Teothuacan what 


1 he on ce = is a ae dao oa.” fn x ma kL , = Pa i 
Lin that memorable atternoon the sum browzht the ovramic 
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Mere inches of clay hold o mystery: the meaning of an austere 
host figure ond its adorned puest. Few such figurines survive 
at Teoatihuacan,. Perhopes they syvmbotized divine protection 
for a confident and independent people, 











sculptured tacacde to life, and it seemed clear that the building was 


intended to catch —and hold—the attention of the viewer, Four stepped °There wos another life ot 


levels looming in frontof me held ereat stone icons, alternating imerces Peotihuaeoon, the one un 
of the Feathered Serpent ne of the most important supematural femneth, save erica 


archaeologist Linda 
Monzanilia (ielow). in 
one of the mony coves 


beings In the ancient Mesoamerican panthean—and enigmatic head 


dreases. Lotricately caren 


bs 4 7 
And onc h ea I Banied, the pt Pieces 


irom era kerr i fal itt pipe if rei ng serpent hy wei ir) eeaeha [a 
Lith i oie Depp aa | Wey Lj i i bil | a F 
, oncst of the Pyramid of 


AU theo: elements, irraneed! in geometric harmony, flanked a grind ; : 
the Sun ale eines 


CLA Wway WILK DES Tes pOnCclUAted by Langed serpent heads : ; 
evidence of occupation, 
Looking bewond the pyramid itself, | was amazed by the shee which continued in later 


tural grace of the Citadel and by the enormity of cultures, She bebleves 
the Pyramicds of the Sun and Moon— Teotihuacan’s most celebrated the Teetihuacanos them 


prawl and archites 
architectural treasures. And vet [ knew that all this concentrated eran Selves created these tun- 
deur wee buta tiny part af the immense city, nhandoned ancd.now tn Ls ae tev med stonz 
ruins, that lav around me to build their city. In 


doing ao they mioy well 


miTianm th it Gre wisit | | td Ga mie ta kmnw kh iF i mio ihre orn 
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have intended thicm to 


at Micsoamerice 2s stifl archacoionst tor the National treographi 
represent the bottom 


~OCHtY. [have watched a erce an sunrise briehten the OWTILIMICLS dnd 
rs 


piaitas al Monte Albin in Chaxsica. I have spent the night in the 


‘ . | 


esa as 





level of their universe, on 
unidenwvorld of ancestors 
cited fertiity. 

“life anid death are -re- 


lated in their cosmology,” 


Manzornilia explains, 
The incense burner she 
found in @ residential 
cred abowe proud incor 
pordtes both. A frnerary 
offering, (tspreads the 
fruits of the earth—corn, 
cotton, squash, and (Tow 
ers—at the feet of its re- 
sMendent central figure 
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Nunnery Quadrangle at Uxmal, observing the liht and shaclow as a 
full moon swept the ornate stone facades. | have stood betore an ave 
nue of enormous, EVOCHLIVE PYTAMIMSs, Shrouced in greenery during a 
brillant sunset, at Cuajilote in Veracruz. But of all these places, Teoti 
huaecan has lode itself most tenaciously in my mind 

Founded on whatits builders must have regarded as an almost inde 
ecribably sacred Se about 30 miles ‘northeast of what is now Mexico 


a: rh : repay ee. eee, ee oe 
City, Teotihuscan once covered nearly eight square miles. Today 





much of the city is buried under five towns, one of Mexico's largest 
military hases, numerous farms, commercial centers, and a string of 
highways, The site also spreads mto lonely backcountry, where dust 
devils stir the gray, talcum-like soil and foothill slopes with impenctra- 
ble clusters of prickly pears challenge praying archaeologists 


Fectihuacan was laid out according to a set of alionments that Hed 1 





intimately to the movements of the stars and to the mountains-on the 
horizon. Toa 
UMeT ER ity rivaled nAGUTe Vise, Live CIHty must Have SeCTIEC! mire Won 
der of the world. The later Aztec knew Teotihuacan as the P 





I who knew itaés a place of order and power, whose min 
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Gods. Today's Mexicans speak of the city simply as “the pyramids.” 
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Tioeagh st constrenled fhe mtsrrouenating - 
central fi dé and cultivated wide | 
sail comberts, i probably had 


MEX DC-O 4 vistgegt 
{ abe RED steely D se ie ee Oe 
| In every direction thiw city wos laid — iii’ Nea 
out in harmony with the universe os 
*. Teotihuccanos understood it. “It's beat 
“ place where time began,” says Colgate. 
University astronomer Anthony 
Aveni. “Why net herve its hour ceria 
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When Sugivama unearthed the mass grave at the Pyramid of the 
Feathered Serpent, he was working: under the supervision of Kubés 

Cabrera Castro of DNAH, as part of-a team investigating the Citadel. 
Che find spurred a collaborative investigation of the entire pyramid by 
sclentists from Mexico, lec by Cabrera, and the United States, under 
George Cowgill of Arizona State University-in Tempe. Eventually the 
team talhed 143 skeletons in 2] separate graves along the edaes, at the 





COFTEES, Gmc in rie Preeer'l Of thw pyramid, | ET oat ees suspect | the rie 
are as many as 200 “We becan to see a pattern in the placement of the 
burials,” Cabrera told me. “Tt saved us lots of tunneling.’ 

The corpses, females as well as males, were arranged in-segregated 
eroups of 4, 8,9, 15, or 20—key numbers in the Mesoamerican calen- 
dar and cosmology. They hac been placed in various positions: seater, 
on their backs, and on their sides. Those on the periphery faced out 
a mS th bo guard the pyramid. 
rc nmats made one final discovery, which suggests that the 
i thers Sennen! Pyroumid may have been the tomb ot one of Teoti 
huacan § most powerful rulers, Tunneling deep into its core, Sugiyama 









































encountered 20 male skele tans surrounded by 4 plethora of offerings, 
including objects of jac, Slate, wood, ancl flaked obsidian, [tis 
the richest burial ever ralund at Teotihuacan. 

Nearby was a tunnel, presumably dug by ancient looters, which 
skirted the mass grave: The tunnel lec toa deep broad pit with a few 
skeletal remains and scattered fragments of its once rich contents. “It's 
exasperating,” says Cowgill “The main tomb may have been there, 
but we will never know for sure.” 





| HE MASS SACRIFICE at the Feathered Serpent Pyramid 

and this: hint of a roval burnal—are examples of recent gains 
In wur understanding of Teotihuacan. Modern investigation 
of the site began in 1918 when Mexican archaeologist 
Manuel Gamio conducted the first systematic excavations 





arouncl the Feathered serpent Pyramid, which he also partly restored 





Gamio s analysis earned him the tithe “father of Teotihuacan archaeo!- 





ogy.” Archaeologists who followed concentrated initially on the pyra- 
mids, palaces, ancl plazas that give the city its public image. 
Now we are beginning to learn about the lives of the Teotihua 





canos— what kind of food they ate, how they ased the rooms in their A dramatic sky matches 
howses, pnd what kind of work they did. We have found out that the the mood of the Pyramid 
metropolis attracted immigrants from far afield and that it wasthe cen- ©f the Feathered Serpent, 
ter of 8 Vast trading network. We may even have the first favititietig god af the dawn, war, 


water, and agriculture. 
“This building was 
ideologically very impor- 
tant, saves archaeologist 
George Cowgill of 
Arizona State OUniversity. 
S6tV | “Ttwosintended to be 


evidence of 4 writing evetem. (For me, the apparent lack of ome has 
been Leolnuacan § greatest mvsterv. | 

Yet despite these scholarly advances, more than 1,200 years after its 
fall Teotihuacan remains a paradox: We speak of it with awe, as we do 
the pyramids of Farypt, but we.still know next to as about: the ori- 





gins of the Teotihuacanos, what language they. spoke, 





Was Organized, and what caused their decline, very wisihle—like the 
Central to what we do know, however, is5-an-atlas compiled in the Lincoln Memorial” 

1940s by Re né Milion of the University of Rochester in collaboration The modern world 

with George Cowgill and Broce Drewitt of the University of Toronto. puzzles over wheat such 


a monument said to the 


The Teotihuacan Mapping Project, which Millon himself characterizes 
Teotihuacanos; serpent 


as a staggering undertaking, surely ranks among the greatest 
achievements in archaeological surveying 
From a combination of meticulous ground surveying and aenal 


14 Vationai Geographic, December 1995 


IMnCres once Op pered 
hundreds of times on all 
four pyramid walls, One 
thing ts certain: Residents 
ultimately obscured the 
front of this pyramid with 
a plotiorm ad showed the 
Feathered Serpent under 
attack tn murals arowricd 
the city. Perhaps the super- 
notural being, and the 
Instithions if represented, 
hud lost fower, 
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Yo signs of strigele cis: 
turb fizures sacrificed 
with perks 200) others 
atthe dedication of the 
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serpent. Collars of 
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we know from the excavations done so far, covered abmost every visi- 
hle surface 

standing on the summit, now an irregular dome of packed rubble, | 
Imacined myselfin the doorway ofa temple. With my back to the gent 
YY curving heights of (Cerro Gor 





o and with my line of sight coinciding 


with the center line of the Street of the Dead, [ contemplated the scene. 


The street — no less than 50 vards wide—and the platforms, pvramids 
and staircases that line it with unwavering geometric regularity all 
comverge toward the volcanic ranges of the far southern horteon, The 
whole isa masterpiece of architectural and natural harmony 

From my viewing point the combination of light anc sharlow plait 








Lo full aclvantage on the stark platforms and pyramids. The scene was 
unified by the tlwad y fablere, the Spanish term for the cistinctive 
butlecing stvle of generations of master architects at Teotihuacan. Plat 
forms and pyramids had slanted walls (taludes), which were capped 
with overhanging vertical stone panels (tableros 

To my lett loomed the Pyramid of the Sun, the largest known an 
cient structure In the Americas, after the Cholula mound. It rises 212 
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Pecked corefully inte 
stone, concentric circles 
around © cross lie two 
miles from the pyramids. 
‘This was the western 
edge of the city,” says 
Mexican archaeologist 
Rodolfo Cid, wlio ta 
excomating tn this crea. 
Teonruccerios mony funee 
used such circles—found 
inidind around the city— 
6 surveyors marks for 
ortenting the site, 
ecalendrical counters, or 
bases for the Purcheest- 
like ecome of pot Lt 


5 Netional Geagrapate, December 2005 
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Arrlnnral comes clean 
under the scalpel of comn- 
seritor Ata Rican 
Picrin on aportiient in 
the borrio of La Ventilla 
(above), Suprroundine 


fields were recently used 


for farming. “Imagine a 
tractor on top of this 


pointing!" saves Rudman 
Pier. Archoeologists 
found such a wealth of 
artifacts, including de: 
bris from a stone carvers’ 
workshop, that an ex- 
covation planned for twee 


morte lasted hen pears. 





ides afta: “Vives find thats tu: ths thesusieinaa 
and thousands and thousands wherever 
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nearly matches that of 
the Great Pyramid of Gina. But such impressive statistics seem beside 
the point when you see the Pyramid of the Sun. My eves were drawn to 
aribbon of color in the radiant light—the clothes of a multitude of visi 
tors totling up the more than 240 steps from the Street of the Dead 

The Pyramid of the Sun is slightly less of a monument than it origi- 
nally wes. In» hasty restoration ALCEm pt to celebrate the 1910 centen- 
nial of Mexico's Independence Day, most of its original facing stones 
were stripped away. 


feet, ancl itis base—more than 700 feet to o side 








ALEING AROUND the Pyramid of the Sun to its cast 

F side, LT found an excavation in progress, Leatling it was 
my old friend Eduardo Matos Moctezuma af INARA, the 
archaeologist who in the 1970s uncovered the foundations 
of the Gertat Temple of the Aztec and other remains of their 
capital beneath Mexico City. Since 1991 Matos has had the daunting 
task of managing. all archacological activities within the heart of Teoti- 
huacan—protected as a national park and separated by a road ancl 
fence from the bulk of the site, which lies on privately owned lands. 

“We're finding the original plaza level here —a sunken space sur 
rounding three sides of the hase of the pyramid,” be told me. “Its loca 
Hon and privacy suggest that it may have been one of the most sacred 
spots in the city, although we can't yet say what happened here, We've 
got the stucco floor, though, and it's easy to sce precisely how it curves 
Up ante the original surtace of the pyramid tiself. ‘This will help im- 
mensely in rectifying the old errors in restoration —at least. on paper." 

Hidden below the Pyramid of the Sun lies a mysterious cave. It 
extends $30 feet from its mouth near the base of the pyramid stairway 
to a point near the center of the pyramid. The Teotihuacanos must 
have used the cave for something, betnuse its walls were reshaped and 
In Sonmhe places rerooled 

Its entrance may have been the initial sighting point for the east-west 
nhenment that was so crucial in the city plan: The cave, therefore, may 
have been the hobest of holies—the very place where Teotihuacanos 
believed the world was born. Same archacolopists speculate, based on 
contemporary as well as ancient incigenous religious practices in Me- 
soamerica, that the cave was an oracle or meeting place for secret cults, 

Linda Monzanilla, an archaeologist at the National Autonomous 
University of Mexico (UNAM), has.a theory about the city’s numerous 
other caves. “There are alot more than we ever thought," she saicl, as 
we embarked ona tour of a labyrinth of underground passageways east 
of the Pyramicl of the Sun, “I think these chambers and tunnels are the 
source of virtually all the volcanic stone used to build Teotihuacan.” 

Wearing hard hats and equipped with flashlights, we climbed down 
a wooden ladder to a dark entrance under the brow of a cactus-covered 
embankment. Inside, a string of bulbs lit bya generator on the surface 
ave dim form to a system of low, wide chambers. Stooping, we en- 
tered the largest chamber, which was 165 feet long and 60 feet wile 
Inevery comer a-grid of measuring string crisscrossed the dirt floor 
Coated with gray dust, a dozen hard-hatted students from Manza- 
nilla’s graduate program at UNAM were excavating sections of the 
brid, recording every detail on clipboards 

“Based on the character of their walls, I developed the idea that 
these caves are all artificial, dug to get stone for the buildings,” Man 
zanilla said, After ten years of work, she has determined that the 








Billboards of their day, 


art ond architecture 


Spite (nti Lrstinrnt. 
“People communicated 
ina public wary with this 
very complex iconorra- 
phy,” explains Karl 
Toube. Everyone. under- 
stood aymibots such as 
the Geuidess, seen on a 
Tetitia aparthnent mural 
(right), and the jaguar 
Scrnenta om cence furied 
stairway af the Street 
ofthe Dead Complex 
(above). Modern experts, 
howerer, humvee wet to 
pemectrate the many 
lovers of meaning. 


National Geograpiic, December 7905 











volume of stone taken fram the caves (6 equivalent to the yolume ol 
stone used to build the city's residential compounds. (The pyramids in Crop-siustaining, tife- 
the ceremonial center are larcely volcanic rubble with stone yeneers., | giving; roin wos the <ift 
Another Teotihuacan mystery may have been solved of the Storm God (right), 
: i i a 2 eae ame i iio tantly: Tweety ry a 
Remnants of large ceramic ves ee n the caye= point t th FIT LS 25 who whielels fits fh tring 
ny PERE he Sha bolt.on this stucce- 
OWeErF co P the main 
covered pot from a La 


storace areas. Uhey were also burial sites, In 
harnber, a student was brushing ist lowly exposing ic AGAUER: 
of one of vin ity's later Toltec occupants. Manzanilla expects to find 


Teotthuncano burials a5 well. People may have belicved that the cave: 


roviiad a direct link to the underworld, where, according to Meso 


Ventilla burial “He's 
clearly one of thee maior 
teites,” save George 
CowrtlL “He's all over 
imerican belel, lite notonly ended but also beran a resurrection jour- the place.” Under his 





nev, symbolised by tive daily passage of the sin influence summer cloud- 
bursts watered volcanic 


LO APPRECIATE LDectihvaran asa living cty, one must look sail te put corn, beans, 
evond the monuments along the Street. of the Deacl to hot peppers, squash, ane! 

c ; be Pr , ae 
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leotihuacan archaeologists reter to these as apartment compound 
Each compound probably housed a single kin group, related families 
ancl if ir closest relatives, Within & compound's exterior wall were a 

ving number of apartments, cach consisting of clusters of rooms 
with different tunchons. Scen from the gargantuan downtown struc- 
tures, the Tat rootlops of the apartment compounds would have 
stretched, the ties on a floor, toall horizons, Beyond lay cornlields 
and 4 lattice of irmeation ditches 

Compounds yaried in size, with the argest covering more than 
35,000 square feet —enourh r n fi i hundred or more people. At 
roughly 7,000 square feet rh smallest compounds may have held 120 


people or so. Bach compound ocs eusde a rectangular block and was 


separated from its nciznbors by straight streets— 12 feet wide on aver 
age—and narrow alleyways, all paved with stucco. To the street the 





apartments presented windowless walls of stuccoed stone one story 


F t 


nah awn about two feet thick, relieved by 4 single doorway 

Ateteioo is & mecwim-siit ompouned, grancly alled s palace about 
o half-mile walk west of the Street of the Dead. Ac always. I was 
to tind that an old acquaininnce, Raul Kolin Cortés, @ cura- 
tor at Teotthuacan for 35 vears whom [| had not scen in more than 
decace, was still there, watching over the exposed ruins and explaining 
them to yrertors. ees in his crisp official Khakis, he looked 
fraver than before —but no less genial 

You know,” he said, as we passed through what had once been a 
muze of rooms and hallways, “I've been here so long that | often feel 
Cis 15 01 real hore 
[have mace a fine home tor Raul or anyone else 
around «A.D. 400, when it was built for members of the upper middle 








Atetelco 


class, Designed for maximum privacy, most of the chambers are fairh 
small, measuring at most LO by 15 feet, with doorways that may have 





been covered by cloth curtains. Wiany of the tall intenior walls were 
minterd, at least along their base ancl around the doorway, lucleme 
irom materiel excavated from collapsed rooms, the fat roofs of the 

Apariment compounds were made of thin poles laid across eas and 


coated with stucco 
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topped in one of Atetelco's two main courtyards to ad 


noire the unusually elaborate altar at tts cénter—a miniattire pvramid 
arved from gray volcanic stone, featuring.a 
mounted by asmall tempte 


three large squarish rooms on plat 
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didn't always fit in. Zapotec who settled 
in.a@ barrio of standard housing near the 
(below), brought from their home in 
belongings also marked them as different. 
Teotthuocanos probably tolerated such 
strangers for generations because of their 
economic importance as traders. 
In Merchants’ Barrio, also on the out- 
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medium, simple jects such as this Ghisuesas thous Gras a 
forms and anony- mask (above) and pot bearer with a alot 
mous faces distin- torso (right) probably ee ee 
guish much of the : 

eculpture that 
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earrings (above), and 
a mold—here with a 
moder mask created 
from it (right). 
"This art style 
comes all of a sudden 
out of nothing,” says 
Karl Taube. “It seems 
to be an intentional 
statement of Teoti- 
hwacan as a very 
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most revealing of Teotihuacan’s surviving treasures. This was truly a 


painted city, many of its walls adorned with images-ol pods, peopl 
a J 7. z = . we = . 7 L 7 iT = ™ . P- " 1 , . LS =e P ® ed ' = 
and animals; representations of mountains, trees, flowers, and water; 


depictions of the insisnia of war; motifs of blood and sacrifice; and pic- 
tures of divine hands and ornate headdresses 
bares of the Giocltless ancl the male Storm Grol are 40 Common in 

the city that these supernatural figures were probably the supreme be 
ins of the official réligion. In her studies of art and iconoeraphy over 
the past 20 vears, Esther Pasztory of Columbia University has clan 
ied the nature of the gods of Teotthuacan. The mar 
Coddess—sometimes she 


Seems Genebrcent, som 


timate relation to nature im 
the form of mountains, 


Lie capncius provider al 
water. Her male counter- 
art, the fanged, gogeh 
ever Storm Cree, alsa 
represents water, Bul tie 
lightning bolt he wield 
symbolizes war as well. So 
Lhe Murals speak not only 
mar 





of the sacred and secu 





life of Teotihuarcan buta 





OT FAR FROM ATETELCO, also on the west side of the city, 
sane eh bortcod i li cl be yent lia, Which enc Mo wassers 
several compounds of varying size and character. This 
neichberhood 6 of great interest to Rubén Cabrera. “The 
entilla,” (abrera tala 


r i i] ’ a eT FT # 4 = 
peor bo study social relationships within the cits 


most imporlant thing abut La 


Che rooms and com nhs here hari functions that must have bee 
as litt the people who lived in them ond, after all, that is what 
Pec has an wis ‘il about.’ 

. compound on one biock is tinely built, with precise masonry, 
painted patios, and numerous rooms, some designed for huh ceremonm 
al A tivity ee across the street, by contrast, i shabby a wirtual 
shom. [Tt welded unchstinewished ceramics and aecrave witha dlispro- 
norhonate nun noe Ofintants. resumably malinwtrition of cdisesse hand 
lili ted the Ls i) ewha lrvec ther 

Among (ahrera’s other finds at La Ventilla is a 45-foot-deep sione- 
ined well — Uncommon In excavations so Tar—that supplied one com 

und, His team also excavated numerous ceramics, sculptures, anda 
wealth of murals—perist for iconoereaphers and art histonan: 


The stucco on the stairways and fioors in the patio of one apartment 
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large hterogly cis , some standing alone and others arranged in group 
human faces, animal heads, circles, and other symbol 
For me, this i one of the most important discovenes te come to light 
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symbols of uncertain meaning. Gar-and-dot numbers, the customary 
ca@lendrical notation in ancient Mesoamerica, have been found here 
Only farely, SUCH as on two Stucce-covered conch shells, and no system 
of hieroghyohic writing such as was wed by the Mava has surfaced 
Could these few intriguing symbols be evidence at Inst of Teotihuacano 
writing? Unfortunately the SLT Ps iS tar too small to pakke interpreta- 


Hon possthie—espectally 
F a a_i 
Pa ee ss a th Ae te 
since we bave no clear (eee 


idea what language the 








T OFTOYAHUALCO, 
&@ modest bar 
rio)6Cnear.6 =the 
nor western 
. Gige of the 
city, Linda Manvanilla 
has accomplished what 
Semis A miracle of inter- 
pretation: In the almost 
total absence of artifacts 
and] other Temains, she 
has revealed facets of the 
daily lives of the people 
there by analyzing the 
chemical composition of 
apartment floors 

We knew the stucco 
Hoors were swept clean 
by the orpzinal inbeahei- 
tants, Vianzanila tole 
me tm We planned il 
stratery that took inte 
consideration chemical 
traces of human activity 
For example, areas high 
In phosphates show where 
organic refuse was abun 


' 


dunt—areas where food 
was consumed.” Because 
Hime Was usecl lo prepare 
tortillas—as much a die- 
try Staple then as now— 
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1; 7 | | 
if COC UCC 





that Mien concentrations 
of carbonate pointed to either a kitchen or a place where stucco had 
been processed 

With the knowledge that alkalinity levels are high where fires burn 
ancl that high iron concentrations indicate likely buichering areas, she 

lolted her findings on the floor plun. In the end she had enough infor- 

mahon to pinpoint the pimces where & ceramic cooking stove slood 
where food was stored, and where meats were eaten 

Teotihuacanos apparently enjoyed a varied ciet of plants and mea 
Aside from the expected corn, beans, squash, ane chili peppers, there 


were traces of cactuses, hawthorns, and chernes. Amone the bones in 


AZ Valional Geovvaphic, December 100! 


Debris is a bonanza for 
orchueologists studving 
Teatihuacan’s source of 
green obsidian: Cerro de 
los Navejfits, or Aloun- 
tain of the Knives. Work- 
ers chipped these chunks 
to ehten valuable cores 
for transport to the city, 
35 miles anay. The elite 
sent crafted absidian ta 
powerful contacts across 
Mesoumerica, keeping 
for th emsctwes lithic Reems 
such as these blades bur- 
ted at the Pyramid of the 
Feathered Serpent. 


leolifuacan 


refuse piles were those of rabbits, deer, dogs, and turkeys, along with 
ducks and fish 
The picture emerges of three families living in three separate apart 
no more than about af 
neople in all, “Each apartment,” Manzanilla expiained, “included 
sleeping, and storage, patios for cult activity, and 
She also found stone-smoothing tools thal may have 
been used by plaster polishers to finish temples in the neighborhood 
The specialists at Ovtoyahualco had counterparts throughout the 
city. At Tetitla, a compound near Atetelco, excavation has found 
numerous small flaked stone scrapers of a kind used lo.cxtract pulp 
from the fibrous leaves of the agave plant: Tetith may have been 
drink taken at ritual 


ceremonies. In other compounds skilied Teotihuacanos wove cloth, 


ments within this Ortovahualeo comp inate 


ran TOF MALIN, 


Le rir HICHS 


devoted to the production of Pulgue, an alcohol 


molded and painted pottery vessels, carved stone masks and figurines, 
and worked obsichan into fine blades 

The remains of the obsidian mites that contributed to the crhy's 
economic success lie 35 miles north of Teotihuacan at Cerro de ies 





Navaias— Mountain of the Knives: Obsidian, airagie natural glass 


that can be made into a blade Sharpe than.a surgeon's steel sc alpel 
wes prized throughout Mesoamerica for household knives, scrapers, 
md saws. Hunters venturing inte the countryside around Teotihuacsn 
carried obsidian spears ond skinning tools; soldiers in Teotihuacan’s 
prestigious military companies tsed it to tip their lances; artisans 
chipped the green stone into a dazzling varicty ol shapes for use in rel 
gious ceremonies or as luxury items for elite consumers; priests used 
obsician knives in human sacrifice 

[ can envision porters on the trails [rom Cerro de las Navajas, ben! 





beneath the weicht of obsithan-bearing rocks as they trudged townrd 


the city. The raw obsichan was sold, possibly in a central market, to 
craft specialists from the different compounds. From the volume of 
obsidian cehris found, it seems that blades and tools were mace in 
for sale locally and throweh much 
of central Mexico and for export-as gifts and symbols of Teotihuacan 
to the elite of more clistant points: in Mesoamerica 

fectihuacan grew so prosperous during its golden period from aboul 
41, 200 to 500 that it became a magnet for foreigners 


dotens of apartment compounds 


Phe newcomers 
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Oaxaca Kart 


Phe grim atone image of 
O skull evoked death ane! 
dorkness near the Pyra- 
mid of the Sun, In the 
ploce that was the seat 
of power for centuries, 
it foreshadowed the end 
Most Thely eqorncanite 
problems and political 
fension sent the city 
inte @ slump sometime 
after the year 54). The 
cereniorniql center was 
attacked. Fire swept tem- 
ples and palaces. Sculp- 
ture wis smashed anal 


public buildings ruined. 








Eventually most people 


left their apartments, 
Hioweh te site wis ivr 
completely abandoned. 
Where did cvervone 
go? Did they bring down 
their own povternment? 
Or did another peaple 
wreae: this destruction? 


The answers rest some- 


where amid the moniu- 
mental lesocy of the city. 


‘| ; a | A tis AF | ri i i ra 


| PI f yi ft a el 
ester ede of the city, It was home to A.apotec familie trom the ares 
£3 | : -* i A 1 z “EF aa oO - ae as 
of the famed cite of Monte Alban, some 250 miles south of Teotihua- 
can. These people, probably also tracers, imp ried their own funeran 


customs. Spence’s team found walk-in tombs of carved stone identical 
o those that lie beneath Monte Alban ariel sts Ai ane tec sites 
As people converged on Teotih liaican, ideas and customs as well as 


moods flowed out, bringing what archam lateee call Teohhuacar 
influence” to the farthest reaches of Mesoamerica. We are still uncer 
tain how this happened, but most likely it was through trade or mill 
lary conquest or a combination of both 

The unmistakable impact of Teotihuacan can be seen in the ceram- 
ics, i nography, ind architecture at many Mava sites in the éarly cen 
tures A.D. And at Caxacan as well as at Mave. sites, hieroglyphs reter 

Tectiniacan in CONES Sieresling preai reverence tor it as the Place 
of the Reeds: In the traditional histories of Mesoamerica, this was the 
ndary place of origin of civilization itself 
ectihuacan-style rectangular shields adorned with the Storm Gard! 
and other ingignia of the city appear prominently in the military garb 
of the fourth- and fith-century nilercs of the Mava «ites of Tikal ancl 
(opain. In one burial at Copan, a noble actually wears the cutout shell 
gopiles that alewerd him the honor of identifving with the Storm God. 
AL Ditteal, 600 mites from Teotihuacan and tent In the rain forest of 
northern Guatemala, one building isso reminiscent of Teothuacan 
that archaeologists halt-jokingly call it the Teotihuacan Embass; 








NWEXPLICABLY, sometime alter A.D, 4500, half a millennitim after 
it= first flowering at a sacred and secular power, Teotihuecan 
went into &@ terminal cecline. BY ALD. 750 the Place of the Gees 
had collapsec, The sheer volume of people finally may have ex- 
ceeded the ability of the surrounding land to sustain them, Lack 

of sanitation may have been involved, with fatal diseases spreading as 

SewWwae and waste accumulated. Other possibilities are that a widening 

Pap Sewer the ¢ lit te and Si otihiuite anos of low status sparked a revolt 

or that political infighting cripple d the bureaucracy 

hichaeo Fists Moun er the vicinity of the Street of the Dead have 
come across many piles of burned debris, evidence that a svstematu 








burning of public buticdings—possibly the culmination of an organized 
rebediion—broucht leotifuacan to its end. If so, there would be an iro 
nvin that event—~a kind of ritual obliteration of the ideals embodied in 
the ceremony of sacrifice and renewal that bad marked the dedication 
ithe Feathered Serpent Pyramid long befor 

‘The ¢catachvsnine fall of Teotihvacan must have sent shock waves 
throughout Mesoamerica, disrupting trade networks and affecting 
eee 1 setilements Tron Oaxaca to the frontiers: of the Wi reaim 
For students of Mesoamerican prebistory, the end of Teotihuacan 


| . 7 i i 
of the Classic period, which the cits 


marks the beginning of the en 
had helped define 
A= 7 left the silent ruins, I reflected! on how my reaction to Teotihua 
on has changer). At the time of mv first visit in 1968, the scene fron 
the Pyramid of the Moon was a sublime vista of monumental archttes 
ture In & monumental landscape, But there was no connecton with 
5 ii ay, thanks to the continuing work of archaeologists 


zt 
ind] ther collaboraters in many scrences, we have begun to populate 





human bern 


that vista with the ausehalaees nobles, farmers, merchants, priests, 
ind others who took part in this grand urban experiment [] 
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Ina midnight tableau off the 
Kona coast, on the island 
Hawaii, clouds of tiny plank- 
ton swarm toward the light 
surrounding diver James 
Watt. Plankton in turn attract 
a plant manta ray that arches 
into their midst with gills. - 
flaredandmouthopenfor «| 
feeding. Withawingspan | * * 
that can exceed 20 feet, . ies) 
mantas depend on multi-- |: ‘.~ 
: tudes ofthese smallestof «|: 
sea creatures. | Tiel 3380. 


= i qe wnt 


7 


ila rf 





Waite 





‘EURO 
Troe oF cAterraens, 
Ce a 
‘AEM 


wet oF cael 


rat (fan ree fle rengfie 





Hass H PPE Ce LEHT! 


Out of blue gloom, 2 Manta 
materializes at dawn with a 
company of fusilier fish parad- 
ing the Gootnuw inlet in the 
Yao Islands. My diving partner, 
Bil) Acer, and | hold our breath 
60 that exhaust bubbles won't 
disturp the giant. As the intat 
begins to fill with the rush ofa 
rising tide and Browineg light, 
three more mantas beat by us 
on silent wings 

These are creatures seen 
along the edges of rests, 
where ebbing tides pump rivers 
of ees, lawae, and tiny crus- 
taceans into the open sea. The 


Afanic! 


rays follow the tides, feeding 
MOnstop. 

Found worldwide across the 
equatorial belt, mantas are 
stan regularly by divers in the 
Yap (stands, off the Kona coast 
of Hawal|, and at San Bene- 
dicto, one of the Hevillaglpeda 
Islands, 250 miles south of 
Mexico's Baja Califomia 

Much about giant mantas- 
their breeding, birthing, and 
life span—remains poorly 
understood, Even the number 
of species is-under review 

“When in doubt | always 
use the oldest classification, 
Manta birostris, which was 
first described in 1798,” says 
ichthyologist Jack Randall of 
Hawalls Bishop Museum 











Smailer mantas are classi- 31 
fied in nine species of the = 
genus Mooula. OT the coast of cf 
AwSstralla some swim together, at 


IGoKIng lhe steaith bombers in 
formation (right) 

For all their placid ways, 
Fiant mantas were a threat in 
the days when divers wore nel- 
mets with alr hoses connected 
to shipboard pumps. Yashinor! 
Maeda, one of the last hard- 
hat pearl divers in Australia 
Lolc me this story 

"| was collecting oysters 
fO feet down when a fant 
manta snageed my alr hose 
and safety line. Then it must 
have panicked. ll was so 
strong that it pulled my helmet 
off the breastplate, breaking 
the screw threads 

“Wearing lead shoes and a 
lead belt, | could not swim to 
the surface. | was drowning 
when my tender saw | was in 
trouble and pulled me up, 








Fiying easily within enormous 
Pacific swells, mantas come 
to the Boiler, a rock forma- 
tion flanking San Benedicto 
island, where orange clarion 
angeitish clean the rays’ skin 
of parasites and marine 
frowth. Trailing remoras, 
Mantas return to open ocean. 























On its daily commute through 
the Iniets and channels around 
the Yap islands, a manta 
pauses over certain rocks and 
hanes, barely fluttering, to bal 
ance in the current 

Suddenly wrasses about 

hree inches long dart fram the 
coral below and head for the 
manta (bottam). The creature 
then opens its-anonmous 
mMoutn, 4d 4 wresse enters 
(he white Cave, picking be- 
tween the gill arches that sup- 
port the pilis (left) 

laiso watch @ jack Swim- 
ming with @ manta as it slowly 
unfurls its “horms,” of cephalic 
fins (far left). The extended 
fins no lonper resemble homs 
but have become soit and pili- 
able. The jack appears to be 
riding the giant's invisible body 
wave like an underwater surfer. 
It picks at bits of loose manta 
Skin or uses. The bulk of its 
conipanion as cover before 
making quick raids inte the 
reefs for prey. 

For mantas, being cleaned is 
more than just a soothing act 
of grooming: it may be critical 
to life itself. Excessive marine 
Frowth sucn as. alpae can Stari 
a chain reaction of infection 
that could ultimately lead to 
death. Sometimes manta rays 
Will leap entirely out ofthe 
water, possibly to clear them- 
Selves of parasites. 

Adult mantas face few natu- 
ral predators: perhaps only 
large sharks and Hiller whales 


for 
Ci 


Like barnstorming pilots who 
never tire, mantas make end- 
less slow loops in a shaft 

of light. Rising almost to 

the surface in a broth of 
plankton, they wheel over, 
descend, and begin again. 
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Late on a gray, rainy day we 
swam with a giant manta 

as it moved away from the 
Boiler off San Benedicto. 

As it tumed over on its back, 
remoras attached to each 
side of the ray's head curved 
outward like old-fashioned 
mustachios. While diver 
Pam LaFon stroked its stom- 
ach, the creature fell down 
into the ocean's dark like a 
leaf, When Pam broke away 
at 120 feet, the manta 
turned over and glided Into 
Pacific oblivion. 0 
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@ Mission San Xavie 
del Bac rises from the 
windy sweep of an Ari- 
zona Indian reserva- 
tion, secure from the 
spread of Tucson be- 
yord. Visitors and wor- 
shipers alike flock to 
this sanctuary, one of 
the fev Spans colo- 
nial missions in the 
United States still serv- 
ing the native peoples 
it was designed for, 

To prepare for its 
bicentennial in 1997, 
the Tohona O'ooham 
farmerty known as the 
Papago) and a local 
volunteer group called 
Patronato San Aavier 


have embarked on a $27,000,000 


restoration. 

High on the domed roof, 
mason and congregant Danny 
Morales is resetting fired brick 
with @ traditional mortar of 
sand, slaked lime, and sticky 
cactus juice, “We went back to 
the old formula, he-says. “Vve 
put out a call for cactus, and 
everyone in Tecson pruned his 
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New Face 
tor a Deser 





yard and brought us tons.” 
Inside the church, conserva- 
tors from the U.S. Italy, and 
Turkey have converged each 
winter since 1992. With four 
O"odham aporentices they are 
saving a happy profusion of 
saints, dancing angels, gilded 
omaments, and star-studded 
ceilings long obscured by dust, 
candle. sool, wasp nests, bird 


Mission 





droppings, and water damage. 
This angel (left), high on the 

altarpiece, shows a face-ift in 

progress. Its nght side bears 

the crackling and grime of age; 

its left, cleaned and repaired 

Dut not repainted, reveals an 

angelic complexion 

New? York-based photographer ina 

Bock has tong beon fascinated bythe 

history and peoples of the Southwest. 


| 


@ in 1692, when southern 
Arizona lay along the northem 
nm of SWew Spain, Eusebio 
Kino, a Jesuit missionary 
explorer, arrived at the Indian 
farming village of Bac. The 

peo ne seemed open to con- 
version, so Father Kino found- 
ed a mission that he named for 
San Francisco Aavieran earier 
Jesuit missionary farmed tor 
travels in Asia 


‘ In the late 1770s Franciscan 


Highly decorated areas 
win dates of restonstian 


A Sanctuary with alterncdocs 
(1 So6-Se 
Crossing wiih dome (12a) 


pe a 


Aas Vth oval vaults (1oS5R-oy! 


Chor lott (THS6-S7) 


on 


TT 


Vest chapel (19o3) 


FP East chee! (1992} 


fathers began building 
the present churcn 
on 4 cruciform plan 
llatt), borrewing 
A000 suiver pesos 
from a local 
Fancrer, 








Viel " Artists, 
ah likely 
ba | 


| from Quere- 

a taro, north of 

Mexico City, worked 

WIth Incian laborers to 
sculpt and paint the extraordi 
nary interior 

Two hundred years later tre 
ornate altarpiece at its heart is 
undergoing restoration (facing 
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page), Conservators spend 
days on each figure, 

On the scaffold's top level, 
Paola Zar Publier (behow) ren- 
ders first aid to God, modeled 
in plaster over brick. She re- 
attaches every joose Take of 
paint with a glue-flled syringe. 
Where no color survives, she 
tones.down the underlying 
white plaster with @ neutral 
Watercolor wash, 

Cleaning a seated figure with 
sheen on the arch over the 
altar— thought to ba Christ, the 
Good Shepherd —led to a reve- 
ation: What had seemed to be 
a beard wee in truth a wornrans 
scart; this was the Divine Shep: 
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erdess, the Virgin, 
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B Baroque gone berserk (6 what resident priest Michael Dall meer calls the 
altarpiece, its upper half now clean and glowing. With the scattolding down, 


conservator 7. Hichvan |sler replaces a treasured 1759 statue of San Francisco 


Aavier within a section to be cleaned next year. isior says af the flamboyant 
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2 Work OF INGEN conservators: “| Wwantto bring my grandkids 
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@ 4 magnet to believers, 
AaVier draws lindian, Ans qc, 
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a statue of San 
has te med the mission into a 
place of pilgrimage. 

Every da 
Througnout the UW. S. South 
come to seek 
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ial C hit if tO DATO! Rod Repp and sons Kevin, 12, and Nathan, 10, 


track. down weeds with hoes, not spray. Inthe richly soiled Palouse 
country of eastern Washington State, they raise peas, lentils, ots, 


and barley, “My eronddad didn’t we chemicals. He didn't have 





them,” saves Repp. “My father was the renerotion that lost the know l- 


edge that my gronddad had.~ For decades most farmers have relic 


on oppiications of commercial fertilizers, iistchiicides, ond frerhi- 


cides that con foul streams and pollute groundwater 
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IOLITS det inte duty on the adjoining Wiiscon- 
sim forms of cousins “irim and Myron Vonste. Perpemdiicutoar to 


tie iichine, furrows cotch roinwater, checking crosion, which fad 


hit frightful levels in. Vernon County. Alfalfa crown between corn 








rows purtier slows mimo ond furmahes fury for mii cows, o departure 


from: “monecropping.” Afeony U.S. forms depend on a single cosh crop, 


lecwing fields vulnerchle to a rogues’ gallery of Insects that over tinte 


oon become inumune to chemical bombardment 








AST SUMMER my father told mea story about his father 
who Was a progressive farmer in northwest lows 
for most of the first half of this century. The story 
takes place in the early 1930s, when my father was 
still a boy 

In the fall the wagons came back full trom the 

comficiis, anc as the corn was being put into cribs, my grand 
father Watehed tor ears thal looker! especially full and larg 

Bue-eved balloon is ao low- hese he tossed into bushel baskets, which were carried to thi 
cost scorecrow for Fred hasement of the farmhouse. There, in the furnace room, it was 
Kirschenmann, a North my father's job to sort. the corn ante wire grids 24 ears across 
Daketa farmer renowned for From each ear of corn my rrandtather took three or four ker- 
lectires on sustainable agri- nels and placed them on an incubator tray—the position of the 
culture. One dim: improving seeds on each tt ay Oats hing the POON On the Wire eid rid the 
tilth—the soils texture, ear from which they came. Then he dampened the kernels and 
nutrients, and ability te held waited. The ears whose kernels didn't sprout were fed to the 
water. In Ames, lowa, Keith hogs and chickens. The cars whose k 
Kohler of the National Soil nation were eel aside, shelled, and used 
Titth Laboratory examines Wiha tnterests mc about thisstory isn't just the finct that my, 
father tells it, or that it's astory about my 
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rrincdiather, of that | seé il ae an instance of a 
Folden age of American farming, because ther 
Are no colden ages in farming. The story wa 
reminder that the true agricultural technology is 
the knowled@e of frmers, slowly accumulated 
IC SOMES sorely tried 
By the 1950s-and early 1960s, when I first 
using had changed. The seeds no longer cam 
from last year's crop; by then it was patented! 
hy brict corn. [t came in nil bets full of BO. NK 


secd bags from national sced companies. It wos 





pure hiasect aow CVery Vea, DECAUSE EVEry Vernl 
there Was anew improvement and because 
hybrid corm will not develop properly from the 
planting of a previous year's kernels, Given 
enough chemical lertilizer, pesticides, and 

rr bytiree power, bYOriC Varieties of corn now 
result in welds my grancfather would hav 
thought impossible in the 19305— 180, 200 
bushels an acre, three and four tomes the yields 
he was getting in the good years. But to et 
these yields, farming had to change almost 


bevond recognition. It came to rely less on the 


skills af farmers and more on a chemical arsenal 
to Suppress weeds and insects and to replace the 
diminishing fertility of the soil 

ter World War Li, production became the 


Te Me@asure Of a ProeressivVe TAMMIE It w nS nul 





part of an Order, a Progress lial seemed meve 
oom roots, which con table to someone growing up in lowa, #8 [did, where peopl 
become stunted when farm beleved—and soll do—that the duty of U.S. farmers is to feed 
machinery compacts soil, the world, But alongside that new order, there were also farmers 
a condition rechiced by who worked their land according to a different belief, a different 
Using set tractor routes. and in some wave more traditional conception of the earth and 
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the FATTRET'S responsibility to it, The practices of the few farme: 
who resisted the technological sea change of the past ‘aii Cen 
tury “ fea toward chemical, industrial agriculture —now 
look revolutionary in turn, Their principles, newly articulated, 
have inspired new research, new thinking. They have given rise 
toa movement called sustainable agriculture 

“Sustainable” is not vet a word with «a clear-cut agricultural 
definition, It has been defined in many wavs, Gul al its core lies 
a kind of farming that is, ina commonly used phrase, “tconomi- 
cally viable, environmentally sound), and socially acceptable” — 
a kind of farming that encourages the farmer to earn a decent 





living growing good food on healthy land. Talking to research- 





Bers, Policymakers and farmers-over t 
ve heard again and again the caution that there ts no single 
npproach to sustainability; there are many ap pirat hes. But what 
has changed in recent vears is this: A broad effort has emerged 
on farms and at research institutions to ciscover which farming 
approaches are truly viabie, sound, and acceptable and how 

they can be put to use out on the land. Behind this effort ties 

the awareness that the enormous welds of conventional farming 


é past year and a half, 





have come ala high environmental and social cost, a cost we re 
only now learning to acknowledge 

Chere are a many visions of the fanning future, of course, Ae 
there are definitions of sustainability. But they have in common 
Prete CoOOpErAvON WILK nalure, greater economic ndepencdenc 
from banks and government-subsidy programs, and diminished 
reliance on chemicals and petrolewm 

[ have found examples of siitstnebie farming on small urban 
farms in the East, plots just slightly too large to be callecl gar 
dens, and I have found them on enormous tracts of land in the 
West, where growers like E & J rule, one of the world's largest 
commercial wineries, use sustainable growing practices to con 
discourage jnsect pests, and improve their Crops But 
it scarcely mattered whether [ was talking to a longbaired arti 
‘hoke farmer on the California coast or a conservatively dressed 
member of the Nebraska Wheat Board. Wherever [ went, [ cot Witys of the nomed work for 
the sense that a chanre of uncertain proportians hac begun to Charlie Opite, whe con- 
come over agriculture. What rout back from the read, from stantly moves the livestock 
the farm, are some exemplary tales from a few places where sus- on his 3.000-acre Wisconsin 
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tanable agriculture has Laken bole Gnd 1s promising lo spreac| farm. “They're healthier ane 
throughout the United States happier,” he says. His 1,200 
io ry COWS FPitee ON Prise 
HIS [5 WHAT pets us excited,” save John Williame, the and jegumes such as red ond 
rrepressible owner of Frog's Leap Winery near St. Hel- white clover. After 12 to 72 





ena in California's mane Valley. The list of things thai hours, herds are moved tn 
pet John Williams excited 15 a li 
well toward the top. William: is Standing in the shacle of a row Cows ore alse cultivators: 


ong one, but soil comes allow the prass to recover. 


oat grapevines, and he is holding neither a cluster of grapes to help keep sod from com- 
nora bottle of wine. Ae hes put shovel to earth between the pacting, Opitz occasionally 




















VERLYN KRLINKENRORG = ah Udhood summers on an lows farm sparked 
a lifclong interest that led to his first bouk, Mating Hay, abut agri- 
culture in that region and in Montana. He currently resides im rural 
Massachusetts. Coloradan JIM RICHARDGEON has photographed eight 
NATIONAL GREXGRAPHIC articles, inclucing “Opallala Aquifer: Wel 
spring of the High Plains” (March 1993) 
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crows cattle in an ared. 
Their hooves chew wp the 
prouno, cliowing nitrogen- 
rich clovers to flourish. His 
Cpprnach is fart of a nmowe- 
ment coy from fattening 
penned cottle with tricked-in 
har or feed fortified with mu- 
trients. “Grazing hos been 
cround o fot longer thar con- 
finement his,” says Opitz, 
who asserts: “A covilization 
rises ond folls on its agricul- 
ture... Grrase is fife.” 


A Fa WT fhe fi " pt i ban 





tretlises—earth blanketed with cover crops of peas, oats, and 


reich —and he is raising what he has shoveled to mv nose 
*omell how alive that soil is,” he says. 1 the word “bouquet” 
means anything when applied to wine, tt must mean something 
When applied to this sol, There.are many undertones to the 
smell, but the-overtone that of a complex substance that is bic 
logically alive 

Lover crops such a5 velch, peas, and especially clover ceive 
farmers three good reasons to avoid many chemicals. First, these 
PANS naturally supply an essential nutrient, nitrogen, to soll, 
largely eliminating the need to apply industrial fertilizers. Sec 
cme, Ome COVE? i POPS Dron bcle habitat bor beneficial sects that 
prey on destructive bugs; when that happens, the use of insecti 
cides can be sharply reduced or eliminated. And finally, the ver 


presence of a cover crop reduces erosion and hinders the emer 





EEnCe of com DEVE weeds: no weeds, no need to WE DPESS them 
with a chemical herbicicle 


We ¢ 


aims narrates a thumbnail history of Napa Valley farming. “In 





imb into the Frog’s Leap pickup, and as we drive, Wil- 


the old davs almost none of these vineyards were planted on the 
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| he natural dDprod c| l makes riont strides when huge concerns 


lite Coliforniu'’s Gallo-Sonoma Vineyards use sustainable tactics. 
Oats and vetch between rows of grapevines hold ond enrich the sail, 


elbow out wees, provide habitat for beneficial insects—and creete 
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healthier working conditions, Alig agriculture has achieved stupendous 


production fevels since World War I!, feeding the nation and nouch 
of the world. But even tts defenders worry about oprochemicals: Humn- 


dreds of miilitons of prunos ore oppled to lL. S. craplonds cach year. 





valley floor. This ground was too good. You could grow a real 
crop, The grapes were all up in the hills." Now the hills have 
been mostly relinquished to oaks and to California's soap-opera 
version of French provincial architecture, ‘Three minutes up the 
road and we are trespassing in a very famous vinevard, The 
earth beneath the long rows of vines is absolutely bare. Applica- 
tions of herbicides have suppressed the weeds. “This is what 
some growers really like,” says Williams. “A little bit of green 
stuff crowing in the middle but nothing uncer those vines, This 
iB conventional farming atits best. Feel this soil,” Williams 
chips at the soil and offers me a handful. Tt has the subtle under- 
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John Williams came to California from New Vork State in 
L974 to-stiily viticulture at the University of California-at Davis 
The first year Frog's Leap was in production, Williams sold 700 
cases of wine, Last vear he sold 45,000, The reason is quality 
Nowhere om thi rrog's Laan label ela yOu See the word * oritan- 
ic,” even though virtually all the grapes used in making it are 
grown organically. (Instead, below the warning statements on 
the back label, you see a small cautionary note: “Open Othe: 
Bnd, | but over the years, with the help of an orzanic farmer 
and agricultural consultant named Amigo Bob Cantisano, Wil- 
liams has one by one persuaded most of his growers to register 


with California Certified Organic Farmers, which requires them 
to. use no chemical pesticides or fertilizers on their property 
T talked one morning with Amigo Bob, as everyone calls him, 





ina coliee shop in Colfax, a small town in the foothills of the 
Sierra Nevada rang’. In appearance Amigo Hob ts an Wlinnis 
soybean farmer's nightmare, his long black hair pulled back in 
a ponytail 

lf you travel the West Coast talking to farmers and research 
ers, you hear Amigo Bob's name again and again. He is a mem- 
ber of what I’ve come to think of as an alternative extension 
service, helping farmers make the transition from conventional 
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Cycles of a 
Sustainable 
Farm 


Healthy soil is aerated by 
earthworms (1) and brims 
with fimrt (2) and bacteria 
(3). Legume roots (4) fix 
nitrogen. Five-year crop 
rotation on this dairy farm 
(5) begins with alfalfa har- 
rest roots re 
left for sail € 
Crue nice- i 






ment. Affer 
corn 14 hurr- 
estat, rye 
ts plonted 
for winter cover, a pattern 
repedted theseconidl year. Oats 
cn alfalfa replace corn ana 
Myre in the third year. In years 
four ana five alfalfa is cut 
monthiv late spring to fall, 
Alfalfa and grasses pro- 
vide feed for cattle (6), which 
produce fertilizer, as does 
plant residue (7). Public- 
Spirited farmers welcome 
school tours-(8). Ladybugs 
(9) and other introduced 
tivects control pests; fewer 
insecticides enter the atmo- 
sphere to return to earth in 
rain (10), resulting in purer 
rivers (11) and drinking 
water (12). A commecopia of 
organic produce (19) draws 
buyers to a local market 
(14), as a farmer houls seed 
for next year’s crop (15). 
Proponents of sustainable 
agriculture loud ths creation 
of new jobs. Willie Little of 
Macon, Mississippi (left, at 
right), prepares to plant peas 
Jor income and to provide 
work for his kin. Andrew 
Miller, at left, runs the Beat 
4 Form Cooperative, which 
helps farmers in Noacuwbee 
County hold on to their fond. 
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bo sustainable agriculture. “I clon't envision that evervone is 
= eS ae 1 = Li r i / - a ‘i a t j 
POUR? (0 DE @ CEFOIGE OFTFanic hirmer, Amino Hob tole mi 
But the vast-matrority could cut their chemical we and sav 


money and come out ahead, The irony is that they aren't doing 


that yet. Who shows upon the farm? A farm sales guy fron thi 
hem house. What does he talk about? Chemicals, Who elsef A 


farm dadviser. What's his expenence based inf Chemicals, | 
think the transition to sustainable agnculture is 90 percent ps. 
nolomical and LO percent technological.” 

[t's one of the peculiarities of California agriculture that o 
vintner like John Williams can practice drvland grape farming i 
Virtually the same climate as the one, 45 miles northeast, when 
Re Sills erow's organic rice in standing water at Pleasant Grove 
Farms. But as clissimilar as their crops may be, the two face 
many of the same-problems anc opportunities. Although Catifor- 


t = sa rib FF PL ss FT cl 7. oe j 7 ein ay 1} Li = | i} 
Nia 1 One OF Le Picnest ToOOd-PProducing areas in Li OFFI, Las 


wh 


‘Late s TArmMiand is bemg eaten up DY real estate development 


From Pleasant Grove Farms, a warren of barn-red Gbutleling: 


with a trailer office and a fenced yard, you can almost see the 
tract housing approaching, like smoke low on the horizon, across 
some of the most fi role sol in i] e State 

Hd Sulls has a forestry degree trom the University of California 
al Berkeley, His wilt, Wynelte, wos a farm adviser when thes 


ra oll ol. | | = FF ' 5 = ' F = — & 
met. Together they have taken an active stand to protect the 


larmiand in theiroounty, alerting nenchbors to oppose 1 housing 
evyelooment that would cestroy thousands of acres of aericu 
tured are 

Che Sillses grow organic rice, Wheat, popcorn, beans, and 
Umonds on 2,400 acres of that alluvial land in the Tloadplain of 
the Feather River. Nearly all their rice i sold to Lundbere Farn- 
ily Farms, a major producer of organic rice in Richvale, 50 miles 


north of Pleasant Grove Farms. “The very top yield of rice 
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Weeds perish under the netting more than double the conventional poice. Conventional 

flame cultivator opercbed by rice farmers are putting on about 50 dollars’ worth of mtroget 

Crary Ainumer outside Spring fertilizer an acre and about $0 or 60 dollars’ warth of herbicides 

Grete, Wiseonmsn | fool A tot of times they he pitting on one of two insecticides: We put 

com plants are scorched os In none of those things. [ fwure we spend at least a hundred dol 

well, they quickhy reboumnael. laré-an acre less than they do," 

A field con be treated with 

afew gollons of fuel instead WALIFORNIA [5 BLESSED, [rom the farmers perspective, 

of eceins of heriicides With diverse local markets ancl a chimale and soils that 
BRverett Dietrich’: weapon uppert an enormous variety of crops. But on the 

ié the deceptively named Great Plains everything is different— markets, crops, 

lacewing, the pit bull of bene- weather, soilis—everything except the basic problems of farming 

ficial insects. His Ventura, In-central North Dakota the history of agriculture seems 


Coliforntia, company markets somehow to tie-choser to the surface than it does in the Napa Va 


lacewing eees, which hatch lev. At dusk in late July near Jamestown, the fields are edged 
aphid-eating larvae. The Wh mosquitoes whirling upward in ghosthy pillars, There is 
larvee oiso feast on 2 hest something about the country here, tony the wind-shorn cra} 
of caterpillar pests ond ple hedges or the potholes where ducks are feeding, th 
otter crop destroyers. reminds vou how recentiy it was pul to lie plow. Ewen im sium 
mer, Wealher comes on suddenly, so when, at micktiay, | visit 
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farmer named Fred Rirschenmann, who lives a few miles soutl 


west of Jamestown, I'm almost blown onto the Kirschenmann quips Joel Salatin of his 


place. The farmstead consists of an old clapboard house, a spread near Swoope, Vir- 


"A salad bar for chickens,” 


mobile home that serves as an office, and an array of form ginig, which raises pasture 

implements, and all seem to have been deposited here during a broilers and eggs. By moving 

drop mn Lhe wind his cages each day, Salatin 
loday Fred Rarschenmann is wearing a t-shirt, work jeans, riwes his chickens a freat 

and boots, He carrics a pair of plters in a holster on hrs belt. A serving of grass, seeds, and 

tall, well-musched, well-spoken man of about 60, with thick insects, supplemented by his 

glasses anc ruddy hair, he is one of the founders and @ past presi- home-recipe feed. 

dent of the Northern Plains Sustainable Agriculture Society, an Linlike the giant holding 

orfanization that began at an organic fertilizer soles meeting in pons of some assembly-hine 

Disitarck im 1979 producers, Salatin'’s method 
We climb into Kirschenmann’s old pickup and drive north keeps hens from trampling 

past pastures, helds, and prairie potholes, toward asmall town 

called Medina. I count the tractors in the fields 45 we drive, spol 

sheep in a distant pasture. We pull into the parking lot of a re 

taurant called the C & KR Dairy Treat, where the walls ar 

decorated with tigsiw puzries: While we wast for our food 

Kirschenmann tells me a story to which he knows the beginning 


but whose end he is shill trying to rmagine 








“ALY Tote and did started farming on their own in 1930," 
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their own waste and breath- 


ing fecal porticuliates, Green 
rross supplies natural anti- 
bodies, Result: “I just don't 
eet ony disease problems.” 
On butchering day, son 
Dantel operates a feather 
picker. His mother, Teresa, 
Checks for imperfections. 
is joel evisecrofes carcasses, 
he chats with farmer Steve 
Cjuomey of Brandon, Aissis- 
App. one of the Salotings’ 


Muay Visitors, 
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he says. “Their first years of farming 
were during the heart of the Dusit 
Bowl. That had an important impact 
on my father, because he experienced 
firsthand what could happen if you 
clicin'’t take care of the sail. | 
remember ert Th up, we ry CIITEe 
théeré was a8 little bit of wind erosion 
hed go crazy. Sol grew up with this 
notion that you neederl to watch what 

Wuedid with the soil 

Kirschenmann places his heavy 
hancds on the table and leans back in 
his chair, “When fertilizers came out 
in this part of the world in the late 
1940s, carly 1950s, my dacl's first con 
oem wae, “Is that gome to be good fo 
the land? He talked to a couple of 
farmers whose opinions he respected, 
and fe talked to the county agent, and 
thev all assured fim thal it was. And 
co he boweht the fertilizer attach- 
ments, and he bought the fertilizer. He 
Saw nis yields goup. And he became a 
convert like that. | remember him sav- 
ine, [ | ould never, EVET Tarn Be 
without fertilizer 

Fred Kirschenmann lett the famik 
farm and became » college teacher and 
administrator. One day im 1970, ma 
class he was teaching in Dayton, Ohio, 
he meta student named David Vetter 
whe had been stucyving what happens 
to sel under conventional farming practices, which rely heavily 


rani 


on nitrogen ferilizer, and whal happens to it under of 
farming practices, which recycle nonsynthetic nutrients like ani- 
mal manure and plant residue. It was clear to Vetter that «oil! 
quality detertorates steadily under the rigors of conventional 
farming. Chemical fer 
soll the organic matter it needs to maintain its tilth—tts texture, 
nittrients, and ability to hold maisture -—and thus its fertility 

'L started talking to my father about some of these changes in 
sotl structure,” savs Kirschenmann. “And he said, “Yeoh, [ con 
aee that on our farm. Il know that’s happening. Of course it 


hot here him that here wis i better way ot taking Care of the 


izers, substituted for natural ones, dens 








land, and it botherec] me too. But he was 48 vears ald, and his 
Response wes, Whal you re talking about i a whole different 
way of farming. And that's not for me. It's too late for me.' 

In 1976 Kirschenmann § father hacl a mile heart attack, and 
Fred offered to take over the 2,600-actre farm if be could operate 
it organically. Havine cone that, he increased the averace yield 
ofspring wheal from 2& to 35 bushels an acre. And KRirschen- 
mann no longer had to borrow money each spring—as his dad 
aid ] [St to PAY TOT tons Of INDUSsiMIAl fertilizer 


Rurschenmann has come to liken conventional farming toa 


FI 


Lose fo mot | iT Cari h , Gaby Coleb rides with mom, Meran 


Crermiteen, digcing Aose Goold potatoes on Wood Prairie Parn near 


Bridgewater, Maine, Lelond Dougherty, an intern sponsored by an 


organic growers dssociation, helps owt. Megan and hushand Jim 





sett ] ? potete varieties, horvesting by hand to avoid bridsing, Certified 
Organic Oy tee trade proups, the form grows potatoes, praia, om 
clover in_rotation. Soil fertility ts sustained with barnwvword manure, 


fish scales, sawdust, and plant residuc, known as green manure. 





treadmill, and organic farming toa dance. The dance liesin the 
rhythm of seasons and crops, in the way the same piece of farm- 
land is made to alternate year to year between cool-season 
plants, like wheat, rve, flax, and oats, and warm-season plants, 
like buckwheat ane millet, between broadleaf and grassy plants, 
hetween deep-rooted and shallow-rooted plants, between cash 
grain crops and soil-building lemumes like yellow-blossam sweet 
clover, The dance helps break up clisease and pest cycles and 
restores nutrients to the soil 

Cina conventional farm, says Kirschenmann, you use a pesti 
cide one year and then find the next year that it's not effective 
anymore because the surviving pests have built up resistance to 
it. “bach tine wou do that,” he savs, “it ratchets wp your costs, 
aquecrezes Lhe margins more. Seven hundred fitty million pounds 
of pesticides are now being used on farmsevery year in the Unit- 
ed States, and we're losing more crops than were lost before pes- 





ticides came into use.” (Crop loss due to all pests hovers around 
a7 percent, according to David Pimentel, professor of insect 
ecology at Cornell University.) 

In agriculture asin almest everything efse, it's easy to believe 
that if the present has gone astray, things must have been better 
somewhere in the past, Yet Kirschenmann takes exception when 
people say to him: You're farming the way vour grandfather 
used to. Not true, Kirschenmann is likely to reply. “The way 
my grandtather farmed, he'd break wpa piece of praine, plant 
wheal, maybe oats, maybe occasionally some corn, until the 
nutrients were mined out, and then he'd go break up a new piece 
fabout the 


of prame. If vou look at this thing historically, jus 
time they ran out of new prame—eduring the war effort in the 
19405—the commercial fertilizers became available, and that 
made it possible for him to stay in one place and goon farming 


the tired land veor after verr." 


N THE NOVEMBER WIND in Nebraska, 400 miles south of 
Fred Kirschenmann's farm, vou can hear the rattie of dry 
cormstalks. On the horizon trains pas’ almost constantl, 
slong the tracks of the Union Pacttiic. This is corm country, 

a place where, as visibly as anywhere else inthe O. S., the land- 

scape has been shaped by the underlying economics of fanning 

~Tt's been all corn for, well, clear back into the fifties, savsone 
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farmer who is picking a field full of Pioneer 34 
Po sustain 45 veers of ErUoWwIng COMm—a heavy user of nitre- 
fen—so much fertilizer was poured into the sail that the eround- 
water became contaminated with nithates, and many towns and 

farms in this region have had to dig deeper wells to find safe 
water. Excessrvye nitrates in drinking water are believed to be 
responsible for reducing bloodstream oxygen to dangerous levels 
In infants, 

Dhave just visited Dayid Vetter’s farm near Marquette, in 
esst-centrul Nebraska. In a region where single-family farms of 
more than 2,000 acres are common, Vetter farmson 280 acres. 
That land helps support bis own family, his parents, and his 
sister $s famiuv, He emplovs 14 neighbors in his grain-processing 
operation, Hy rotating crops, Vetter, ike his former teacher 
Pred Rurschenmiinn, is actually improving his sail, Year by year, 


i | 


Agricultural oasis in subiur- 
bon Santa Bartana, Coalifor- 
fie (below), is-ne aden for 
some neighbors, whe come 
plain of crowing roosters 
and dust in swimming pools. 
But Fairview Gardens Farm 
wins proise for educating 
city children tin the woys of 
the country. Like Fairview, 
the Community Supported 
Agricultiore Program in 
Kimberton, Ponmsyvivunia 
(right), sels siutres. As mitn- 
ager Kerry Sullivan bags 
corrots, @ blackboard shows 
the corrent allotment, avail- 
able once a week ot $550 a 


ver or twice a week at S880. 
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while the soilon neighboring farms 15 deterio- 
rating, Vetter told me: “My number one man- 
Icment decision is what's best for the soil.” 
Aind his father, Don Vetter, said: “Farming 
you learn every year. You don’t get it all-at 
once, One of the hardest things for farmers. 
and | include the researchers in this, is that to 
change, they've got to admit they've been 
wrong in the past, and it's awful hard for wus 
human beings to achmit that we've been wrong 
about something.” 

Near the Missouri River, the state of Nebras- 
ka begins to crumple and tilt. The highway east 
toward Walthill drops from a crest that shows 
Work Lae whole Lown al a ee Init plyt helen 
relroac tracks ancl the hillbound horizon. Like 
many small farm towns, including the one | 
grew up in, Walthill in some weathers looks 
like emptiness 

There has been & string of bad years in farm 
towns across the Midwest. The number of 
farm families has dimimished. Those that 
remain tire met numerous enough to support 
the business life of a small town. The schools 
are gone. So are the car and farm-implement 
cealerships, the clothing and furniture stores 
This is often explained as an economic fact 
of life, a natural consequence of industrial 
gericulture, in which farmers either seck to 
increase the amount of land they cultivate 
or stop farming, sell out, ancl move aways 

But anyone who grew up in a farm town curing its heyday 
remembers a time when the link between a populous countryside 
nnd the busy streets of town was a vital one. It's not just nostal- 
pia to believe that something important has been lost. Small 
iarm towns are now little more than depots tor the bushels of 
Frain that pile up in their elevators and spill onto their streets in 
bumper years, Eventually the grain is carried away and turned 
into profits somewhere else. 


STOP AT AN OLD BRICK BUILDING on the ecige of WpLOWwT 
Walthill, the home of a nationally known agricultural insti- 
tute called the Center for Rural Affairs. [ have come to vis- 
it staff member Chuck Hassebrook, one of the most cogent 
yoices in a nationwide organization called the Campaign for Sus- 
tainable Agriculture. The campaign aims te build provisions for 
sustainable agriculture into the farm bill Congress is debating 
this vear. Among those provisions are plans ta reform the USDA 
commocity programs, so that farmers who rotate their crops 
don’t risk losing their eligibility for price supports and other 
benefits. There are also plans to enhance soil- and wildlite- 
conservation programs, to promote marketing dlternalives for 
farmers, amd te recirect scientific research towurd sustainability 
Hassebrook and I sit at a laree table ina second-story room 
that looks like the office ofa derelict law practice or a one-horse 


A Farming HRetoliion 





Popcorn pinup? Nebraska 
farmer Dale Bye's celebrity 
shows on shipping-case 
lobels. His distributor builds 
customer fovolty by picturing 


formers who prow crops 
orgonicalhy, At a farmers’ 
murket in Takoma Pork, 
Morvlon, Coss Peterson 
stands behind her work. 

Site left a Washington Pest 
reporting job for a Permesylva- 
nia form, “Ff den't want to get 
bigger, she says of the 12 
acres she plomts. “Tf we do, we 
stop being farmers oni be- 
come managers.” The French 
Embdassy favors her baby 
lettwee and black currants, 
helping her gross 310,000 

an acre —for abowe the aver- 
dee for conventional crops. 


] oe 2 : P ; 
| le ae destet lola lSth-oentury German bank barn ollowed farmers to 


wilco hay from wagons directh onto the second level. Today it's 
oortof the Rodole Inetitote near Autetown, Penmsy fend, founded 


in the [fds by |. 1. Rodole, who became ao champion of organic 








forming through research and publishing. Now agriculture professors 


nocemt ideas once scoffed at. “We are moving piecemeal toward 
sustainable,” says the University of Missouri's Harold Breinryer 


“Engel fuels fo moke fertilicer will eventually run aut,” 


newspaper. Hassebrook has the big-boned frame of a young man 


who has tossed hisshare of hav bales. He has spent thi past is 


years analyzing the problems of farmers across the Midwest. He 


erew upon a small Nebraska farm-and came to Walthill in the 
mid-cevyenties asa VISTA Volunteer. That was a Pros Perguis TITe 
for U.S, agriculture, an era when farming looked 
profit ventore with little msk. 

[t's a ripe sutumn dav in Nebraska, and farm trucks are bar 





the a high 


reling down the rravel roads outside Walthill, ther boxes full of 
corn. But in town, below the windows of the room where we are 





sitting, t 
Hustest of farm seasons, of how cle populated the countryside has 
become. “Lf there's one thing that's clear, Massebrook says. 
it's that the process of big agriculture continues, ane it's 
Kiuhing these towns, Gut the farming approaches thal can be 
eneficial environmentally are the same ones that can be benefi- 
clal socially. [f we can learn to farm in concert with nature 
ny wane o farmer's knowledge and skills instead of purchasing 
fertilizers and pesticides; we can help the environment, but 


we can also carve out a bigger share of the food dollar for the 


Piel Nea 


i strects are still, the shops empty—a reminder, im this 





Wot enanctly the state lottery, 
but ve com win rorden tools, 
organic foods, and even cosh 
i Blossom the fersev milk 
cow favors your square at the 
Hoes Down Harvest Festi- 
rol. Held on Pull Kelly Farm 
near Guindna, Californix, 
northwest of Sacramento, 

the fall event features face 
painting, jugglers, and 
wirherncion seed spitting. 
Draft-horse-plowing.and 
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cow-milking demonstrations 


niveince ad more sober couse: 
britlding aniirenecss of how 
a farm works. 

Proceeds berucfit the 
Camnrttice for Sus tatriertste 
Agriculture, which strives 
to persuode farmers to hop 
on the small but prowing 
sustainoble-forming boamd- 
wagon and to urge city 
(wellers. to support them 
by buying orponic products. 


A Foren’ Revolution 
[ i gun fit 


farmer, and wecan create arole for more people in aericulture, 

From time to time it has become clear to me how sweeping the 
ambitions of the Sustainable agriculture movement really are 
This 6 one of those times, silting tn a dimly Tt room in a tiny 
farm town, clrinking stale coffee, listening toa man with bie feet 
upon the table w hile dusk settles in outside 

After more than a century of migration fram the country to the 
city, the number of U, §. farmers has reached:a new low, In 
1910, farming famibes represented nearly 35 percent of the pop 
ulation. Today fewer than 2 percent of American families farm, 
vel the acreage in agricultoral production has increased, What 
Hassebrook and his colleagues envision is not more acreage but 
more farms, Snawler firms, more carefully managed farms, 
intensive only in their wse of a farmer's knowledge, not m terms 
of the chemical consumption. And with the coming of new Tanm- 
rs br the land, they alsa CH WLeicen the renewal wif rural Lowes 

“We take a pretty brid view of what constitubes sustainable 





agriculture,” Hassebrook says quietly. “We say that ifagricul- 
tire is worthy of being called that, it needs to sustain community 
and provide decent economic opportunities for people.” 


NE LAST STOP, on the eastern edge of the Polouse, one 
of this country 5 most fertile agricultural regions, 3 
rolling sweep of pea and wheat fields. This 1s a place 
where agriculture is still young, vet the crowns of 
many of ite hills are nearly bare, the topsoat) washed downhill. 
Tust east of Moscow, Idaho, I visited Poraclise Farm, tun by 

Vi Jenne Butters and ber husband, Wick Ogle. He ta lifelong 
farmer in his mid-40s who grew upon the land he farms. She 
was raised in Utah anc worked for many years as a wilderness 











ranger and fire tower lookout for the S Forest Service before 
buying five acres at the base of Paradise Ridge, In 1936 Marvy 
Jane Butters founded the Palouse (Clearwater Environmental 
Institute, an organization committed to sustainable agriculture, 
environmental preservation, and consumer education. Mary 
Jane and Nick have been married fortwo years. He lives at his 
house, justa mileand a half down the road, with his children, 
and she lives at her house with her children. There is a family 
reunion almost every day 

[ came to visit in June. The roadsides were full of cow pars- 
nips, or floating doilies,” as they're called on this farm. Mary 
Jane's farmhouse is perched on a knoll, surrounded by peren- 
nim set in straw muleh, and it looks out over mature conifers 
onto the fields of the Palouse, which roll off to the hortzon like 
heavy seas, Her mail-order company ts. called Paracise Farm 
Organics, Inc.—instant falafel, hummus, tabbouleh, and dried 
turtle beans, lentils, anc.split peas. She has recently introduced a 
line of organic backpacking foods called Backcountry Eco 
cuisine. The raw ingrecdient are crown by local firmers, and the 
foods are packaged by Moscow residents, some of whom make 
tan and three times the local average hourly wage working for 
Paradise Farm Ureanics 

“We had as many sales the first week of June as we had the 
whole month of May,” Mary Jane saves. We arc standing in what 
would be the living room of an ordinary house, But shelving 
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A marriage of lands followed 
the wedding of Nick Ogle ond 
Mary Jane Butters of Mos- 
com, Idaho, Ais 640 acres 

of wheat borders her 5-acre 
plot, where she raises 
organic herbs aad porden 
vegetables for a mail-order, 
hos now bern to try sustoin- 
able methods, motivated not 
only by his wife but alse by 
souring chemical costs and 
sive Butters, wihto is stspi- 
clows of what she sees is 
too cory relationship among 
form officials, chemical man- 
ufacturers, and federal regu- 
laters. As an old farmer told 
her: “It took ws 40 years to 
us 40 to get bock out,” 


Ba 


runs around the walls of this room, and on aclean, wooden 
bench there is a food scale and a heat-sealer and a rack to hole 
open unfilled food packages. Barrels of bulk grain anc spices 
line the floor. The scent of cumin hangs in the air. “Because we 
created a market,” says Mary Jane, “we made it possible for 
farmers to convert to organic production. [t's not like you're 
dealing with politicians: or beating your head against the wall. 
You just do it. Dlike the idea of creating social change through 
the business community,” 

Later that morning Nick and I drove down the road to get the 
mail and to look at two pea fields planted side by side, one 
grown conventionally, the other organically. I found it hard to 
tell them apart, if only because in the Palouse it is hard to keep 
your eyes from following the hills as they porpoise off into the 
distance. “What we're trving to do here at Paradise Farms,” 
Wick said, “is to make it profitable to go out-and try new things. 
The conventional farmer gets his price-support check, but | 
don't view thatas being a price support for the farmer. It's for 
the consumer, keeping the price of food down so the consumer 
can have cheap food and more dispesable income. That'll catch 
up with us. The fact is we're going to run out of oil; I don't care 
if it’s 50, 100,200 years, we will ran out of oil. We will run out 
of coal, all the things that agriculture feeds on. We're using 
resources at an alarming rate, and people don't-realize that 
there's going to be an end to all this.” 


| FS TEMPTING TO BELIEVE that sustamability is an suc 
that begins and ends on the farm. But that is neither where 
it begins nor where it ends. Standing besicie a pea field, lis- 
aie. ening to Nick, | was reminded that it is the consumer who 
should —but often does not—have the final voice in how farmers 
farm. In hundreds of locations a growing number of consumers 
are having their say: In downtown farmers’ markets [rom Man- 
hattan to Hollywood, at roadside stands on rural routes in the 
Berkshires and the (rreat Smoky Mountains, through co-ops and 
consumer-owned farms scattered across the country, through 
mail-order outlets such as Paradise Farm, To be sure, the mar- 
ketplace still lags behind the demand, The challenge of reestab- 
lishing a distribution system that once connected the consumer 
with small farmers remains a formidable one throughout much 
of the nation. 

SOll, in the tone of Nick's voice out by that pea field, | was 
reminded of something Fred Kirschenmann had said to me at 
the © & BR Dairy Treat in Medina, North Dakota. He was telling 
me about an evening when beand a television interviewer visit- 
eda friend of his, a successful conventional farmer. “She asked 
him a whole bunch of questions about how he was running his 
farm,” Kirschenmann said, “And then as she was about ready 
to #0, she said, “Tell me how you feel about the future.’ 

“Tt got real quiet, and he said, "Well, [I'll tell you. ['m just 
giad I'm as old as Tam, ‘There's so many problems, I'm glad 
won't be around much longer.’ “ 

Fred pushed back his chair and laughed. “My feeling was, 
hell, wish I was atleast 40 years younger. There's so many 
things I want to do." a 
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A scattering of stars in the heart of the Orion nebula illumi- 
nates an unfolding cloud of gas and dust reaching across 

six light-years of space (35 trillion miles). Unprecedented . 
views of the nebula’s center reveal the birth pangs of stars, 
and perhaps the creation of planetary systems like our own. 
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lis namesake nebula flowing red IS TMe oaposure, Tl 





WARY AED CR ey eo 110F iT He 1 Bae ol: Ce 


First photograph of (ie Orion nebula was 
taken in L680 by Amertian astrarvaredeat 
Herry Draper, He mourted a bulky plass- 
plate camer ona telescope and followed 
Orion With @ tracking mechaniam for 5] 


minutes to produce this Inverted view 


to Pigeon's Perch, a hill near our family farm 
in Virginia, to look at the Orion constellation 
with Devin, my 15-year-old son. Combining 
eclence with folklore, Orion's blaying stars 
and sheets of gas and cust would allow me to 
tell Devin about the entire night sky 


Y TE PAD THE WAGON af the lawn trac 
i ter with nillows, carefully place the 
eight-inch reflecting telescope I have 
borrowed from a Johns Hopkins astronomer 





on ite bed, and putter off. By the time we set 
upat?p.m., Orion is already low in the skv 
itis spring, and the constellation is about 

to go inte hiding behind the sun for afew 
months. When it reemerges in Tuly, it will 
deliver a message written by the Greek poet 
Hesiod and heeded by farmers for almost 
three millennia: Forget not, when Orion 


ohd 





first appears, (To make your servants thresh 
the sacred ¢ars.” 

‘Tell me the story of Qrion,” Devin asks, 
Texplain that Orion and the other constella- 
tions, so: romantic in their conception and yet 
so useful, are simply an invention of the 
human mind, a way of ordering chaos. They 
place us in the heavens. 

Around 2000 §.C., starparers joined dots in 
the sky and conjured up a Agure that the 
Greeks came to know as Onion the Hunter. 
Artemis, the goddess of the hunt, fell in love 
with Qrion, but her twin brother, Apollo, 
was jealous and sent a scorpion to kill him. 

“Tlhike that,” Devin.says, thinking of his 
older sister and her annoying boyfriends 

The hunter faces us, His belt 1s formed 
by three almost perfectly aligned, perfectly 
spaced stars that are-amone the most /umi- 
nous anywhere in the Milky Way galaxy. The 
Linon nebula con be seen below the belt as 
the second of the three points of light that 
form the hunter's scabbard. His right armpit 
lopms 25 Betelyeuse, an enormous pulsating 
rod star 20 times a5 massive as our sun, North 
of Betelgeuse six smaller staré outline the 
Piant's club. Rigel, a brighter, more distant 
star, is his left knee. Saiph marks his right 
knee, 2nd Bellatrix, the Amazon star, his lefi 
shoulder, A semicircle of stars extends oul 
from his left arm 

By the end of our celestial tour it is nearly 
midnight. Orion has ducked behind the hulk 
of Mount Marshall, and Scorpius, the scor- 
pion constellation, i emerging from the glow 
of metropolitan Washington. For father and 
son, with the passage of the hunter, the sky 
has become a collection of interwoven bed: 
hime sores 

Meanwhile Robert O'Dell had confirmed 
that the Hubble's fatest look at the Orion 
nebula was free of artifacts and any confusing 
clutter. “We're seeing Orion as it really is,” 
he said, “and we're seeing the unexpected,” 

The first clear-sighted observation, a por- 
tion of the nebula’s center, revealed 110 
stars—and & surprise. Fitty-six stars were 
surrounded by pancake-shaped clouds, the 
puzzling splotches O'Dell had noticed in 
Lhe earlier, (awed images. He surmised that 
there were more: Some, less brichtly lit by 
nearby stars, would have escaped even the 
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Whatever explains the clouds, the stars 


insicle thern—and all oat her sthre—are the 
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“It has it.all,” says C. Robert O'Dell, wha 
ws Studied (he Orion nebula for SO years 
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a red supercuent, like old, bloated Betelpeuse 
and when the nuclear furnikce shuts off, gras 
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Anatomy 
of a Nebula 


The Orion nebula (above), iit by 
the Trapezium stars, is a bright 
Spot on a vastly larger dark 
cloud of molecular gas and dust 
8 hundred light-years across. 


The stars (below and at center 
In the Hubble Space Telescope 
mosaic at right) were bom 
somewhere Inside the molecular 


more than a million years ago. 
The brightest of the four 

Trapezium stars, Theta 1 C, 

provides 29 percent of the light 
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energy in the nebula, illuminat- 
Ing both tts brilllant star-forming 
center and the nebula's wispy 
extremes. Orion is one of the 
brightly they can be detected 

The stars of the Trapezium 
share the interior of the bowl- 
shaped nebula (3-D painting 
above), which they enlarge 
through sheer light power. As 
ultraviolet light, primarily 
from Theta 1 C, excites hydro- 
gen molecules In the dark 
molecular cloud, they emit 
and release hydrogen atoms, 
which quickly escape. 

50 intensely is Theta 1C 
buming, and so fast are hydro- 
gen atoms flying off, that a hole 
molecular cloud along a visible 
area astronomers call the 
lonization front. The front is 
lIregular, 65 denser areas of 
the cloud erode at 4 slower rate. 

A ridge in the bowl, called 
the Bright Bar, is seen as 
@ luminous orange streak at 
the lower left of the Hubble 
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rion Star year, by Nicolas-Claucde Fabri de Peire 
Factory 


“The chaotic material of future Harts, which appear essentially colorless 
suns,” wrote British astron- We cannot see the red outer edges, painted 
omer Willlam Herschel when he Wy nitrogen and hydrogen emissions 
Viewed the Orion nebula in the The nebula is actualls Ol SOOL Of SHI 
1/80s—an in- Ing pases—mainiy hydrogen but also belnim 
stinctive descrip- carbon, nitrogen, and oxygen—on a much 
thon of Orion's larger dark cloud of gas and dust called thi 
role a3 a star Orion molecular chiud. [he presence of doz 
birthplace. ens of citterent kit Or tt Lil i Lidkin | au 
Inside a dense water anc carbon monoxiie, suggests thi va cist fust—po 
molecular cloud leuel is laden with the material from which f plane develope 
(painting, top heft), HAS Are Mae lary Systems jay 
clumps of hydro- The topography of the Jluminated nebula nast of the neh 
gen and dust, < himhly irrecular. Ultraviolet rachation fron 
like lumps In oatmeal, contract its hottest étars enlarges the nebula, expa 
under their own gravity. Pressure ing it most in places where the molecu with a thousand lesser stars, Indeed, Gecau: 
in a clump heats its core to ud is thinnest, much asa brush fire ona of the abundance of soupy material m thi 
nuclear ignition—releasing irainie® rushes ton then tne Loin crass a ic] ne@but .. this 1 ne ol the most densely con 
energy that halts the protostar's lows cdewn where the brash and trees are rested star clusters of any KnOWN region 0 
collapse. thicker. Lhe most strixin GeLLwre Lis OPO W LT Leu 
molecular cloud, the protostar Bar, which is actually an uptumed edge of 





Carries its own flattened rem- the nebula’s concave form 
——s . Nant cloud of dust When we look at Orion,” says O'Dell ri uring 15 different 
a and gas (center). we te seein & star factory and what oui yeas of its varerd toporraphy. It took @) Lie 
| a | inside the rem- olar system looked like m its infancy.” éVveral laborious weeks al hes computer to 
nant cloud Is a Most of (he stars in the nebula are between tic¢n the stars mn the overiapping ece 
protoplanetary 100,000 and one million year l— mere to ch Hubble image, but.in the end he had a 
disk: the protostar ters; given that our sun i: billion yea ingle, coherent picture of the heart of O} 
ringed by a denser The smallest ones are usually reddish ms stella rer 
accretion disk of ind how tft Tass it's a’ nt, stirred-up place, where 
dust, swirling Four massive hol stars, vrsal iS a Rit naterinl is moving at supersonic velocitic 
around the star's like box, form the Trapeziun he throbbing he explains, taking Me on a guided tour of the 
Bravitational center. heart of the star factory. Theta 1 C, the richly textured Image, with its knots of start 
Millions of years later stellar largest, 15 20 times as MaAssrvye as the sun and as and arcing shock fronts 
wind—streams of lons thrown LOC,000 times as luminous: Tt-alone can light Shock fronts remain one of the Orion neb- 
off'a nearby star—blows away Up Loe Enure Oe a. Ultraviolet radiation tila = | mvsteries, Whatever their cause 
the cloud, leaving the young star from the stars of the [rapezium, which are they are worthy : i ja Eson Pollo nse 
and its disk (bottom), an embry- oro bal o more than a millon years old Tavura strokes wa the bankitround o 
onle solar system. The mate- eauces the nebulous material ncar them Lo “wiring gas. Che most drama hock front 
rial in the disk may eventually vlow brightly in all the huts of the rainbow pouts off the Brizht Bar, and O'Dell afte 
coalesce to form new planets. The area around the Trapezium 5 packed Honately refers to it-as is ciplodocus, th 
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Pearls in the mist, € oister of stars 
emeres when the Orion netula is viewed 
in infrared waveleneih, Cool stars, |ike 
most ot those in thea metula, low primarily 
in the infrared range. Some 7OO stars. are 
wisible, about 63.5 stars per cuble light- 

a density 20 000 time: as great 25 


our stellar neeghborhood 


Vast — 


head and neck of the great Jurassic dinosaur. 
Astronomers believe shock fronts define 
Lhe forward edges of gas jets streaming from 
an infant star. ‘They are thought to be formed 
by the magnetic field present in the star's 
original gas cloud, As gravity shrinks the 





cloucl, the magnetic field is compressed with 
it— but only to a-ceriain limit. “A magnetic 
Held cannot be squeezed too tightly,” O'Dell 
says. When tt reaches that limit, magnetic 
encrey escapes from the spinning mass, mccel- 
erating the particles of gas along it: path to 
very high spe¢eds, “The easiest place for the 

emetic energy to spew out is at the poles 
oO the jets probably mark the magnetic poles 
ol nascent stars.” 

lf shock fronts suggest the forces at work in 
newhorn stars, the saucers of gas and dust 
around young stars—protaplinetary disks— 
provide the strongest evidence yet for the 
birth of planets. 

“We use the word ‘protoplanetary,’ 
(Dell, “because we ore seeing the necessary 
Ingredicnts for the formation of planets. The 
disks are the missing link In our understand. 
ing of how planets like those in our solar 
system form.” 


"enya 


Onion: Where Stars Are Born 


Frotoplanctury disks seem to substantiate 
Immanuel Kant’s 1755 hypothesis that 
planets form out of spinning clouds of gas, 
where material collapses into a dense center, 
spawning a star. The leftovers spin off 
as Dlanets. 

Most of the protoplanetary disks O'Dell 
has identified are flat rather than spherical — 
evidence, he savs, that an active, evolution- 
ary process is at work, (If acloud ts io spawn 
planets, it must be rotating, and as it rotates, 
the spinning motion flattens it into a disk} 
SOME aopear circular, in part because an 
object's shane varies with its angle of view. 
(thers are tear shapec. This is apparently 
because ther material 1s being blown out 
by the powerful stellar winds of the Trape- 
21m stars 

When O'Dell measured the disks, he found 
that some are much larger than our solar sys- 
tem. The blackness of one disk made it easy 
to measure precisely: seven and a half times 
the diameter of the solar svstem., At its centes 
glows a faint red star with a mass one-third 
that of our sun 


“T 15 LIKELY that many of the stars in the 
disks will form ther own planets, and 
it 1s possible that some of those planets 
will support life. “The universe is a very big 
place,” says O'Dell. “IT have always believed 
there is life out there somew 
more strongly now,” 

‘arallel studies strengthen the case for 
planets elsewhere in our galaxy, It had been 
thought that stars formed by the thousands 
In huge clusters, but astronomers at the Kitt 
Peak National Observatory in Anzona who 
turned new infrared equipment on a cloud 
south of the Orion nebula saw stars forming 
thn clusters of only 10 to 50, This could be the 





were, | believe it 


way most stars in the Milky Way are born 
Nearly all the stars observer! were éncased 
In disks of fas and dust. As these stars driff 
away from their birthplace, they may come 
to resemble our sun, 

Speculation aside, Robert (Dell is excited 
enough by the hard science of his discoveries 
Gazing with a hint of pride at the Hubble 
pmage of the Orion nebula, he says, “In the 
future there will be bigger and better space 
telescopes, and there will be another giant 
step forward like this one. But it will take 
along time. I feel fortunate to have been 
aroune al this moment,” ‘a 
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By PETER MILLER 


Photographs by 
MICHAEL NICHOLS 


Face-to-face with human- 
ity’s closest relative, Jane / 
Goodall has spent 35 years 
studying the ways of chim- 
panzees in the wild. Here 
she draws from that inti- 
mate understanding to 
ity—La Vieille, an aged 
female half crazed from 
spending years alone 

in a Congolese zoo. In 
1994 the Jane Goodall 
Institute moved La Vieille 
to a happier home—a 
sanctuary nearby. 
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RABBING ROOTS AND VINES to 
keep from slidingy Jane Goodall @ases down 
the steep slope on all fours, It if just betore 
dawn in Tanzania*s = Gombe National Park, — 


and the Ory ‘ear-old wea isin 


“a@hurry. she want’ to find the wild 
chimpanzees before they waken and 
climb down from their nests. Stop- 
ning beside a sprawling fig tree, 
whose branches are black fingers 
against the plum-colored sky, she 
points to a nest where dark shapes 

stirring 

A cnailt face pops up—two bright 
eves surrountied by oversize milk- 
chocolate ears, [tis\Ferdinand, the 
three-year-old-son of Fifi, the last sur- 
vivor of the chimpanzees Jane first 
studied at Gombe 35 years aco. The 
daughter of ragvecl-eared, bulbous- 
nosed Flo, who died im 1972, Fifi has 
six offspring of her own, including 24 
year-old Freud, the dominant, or alpha, 
male, and Frodo, a 19 ¥ ear-olcl bully; 

Fifi iS up and stares at Jane; who 
is Wearing her craving hair in bei 
familar, youthtul ponytail. It has 
becnamore than six months since 

Jane's last visit to Gombe. Her days 
as & Held researcher endeda decade 





| aro, She still longs for time with 
a . the chimps, but her globe-spanning 
| crusade to promote conservation, 
create sanctuaries for chimp orphans, 
aniimprowe concitions forcaptive 
chinips keeps her away 


A streak of niuecle maimed Waxillo potrota 

the fence at the Jane Goodall Ingtinite’s ~~ — 
Tchimpoiwiga Sanctiiory in Congo—eaving - 
no dowht who is the refuge'’s. alpha, or 
dominant, male, 


t 
ar 


Above us on the ndge, Frevd climbs down 
from his mest. He hes decided to wake every 
body up. Hooting and screaming at the top of 
his lungs, he charges down the hillside, toss- 
ing up leaves and pounding on the ground in 
a display of authority, Startled chimps peer 
down from every tree. Most leave their nests 
find wander off into the forest. 

Most, but not all, Frodo stens out of the 
shadows. A hundred twenty pounds of bule- 
ing shoulders.and arms, Frodo stares at Jane 
belligerently, Chewing on his upper lip as 
he does before mishe 
having, he advances 
ominously toward us. 

“Here he comes,” 
Jane warns, a¢ Frode 
rushes ahead. Slap! 

He hits Michael Neuge- 
DHUEr, Hn AUSirian 
publisher, on the 

head. Bong! He pushes 
Michio Hashino, a 
Japanese photographer, 
over onto Jane. Leaping 
over Bill Wallauer, the 
(sombe videographer, 
Frodo grabs a small tree 
with both hands, plants 
his feet on my back, 
and kicks me down the 
hill. Then he circles 
around for Jane. Seiz- 





teenager has jumpecl Jane before, stamping 
on her heacl so hare he nearly broke her neck. 
Unlike most Gombe chimps, who accept her 
presence peacefully, he seems to want to 
dominate Jane, showing that chimps, like 
people, may be kind or cruel, caring or cold, 
thoughtiul or stupid, 

“When I first started at rombe, I thought 
the chimps were nicer than we are,” Jane 
recalls wistfully. “But time has revealed 
that they are not. They can be just as awful.” 

Frequently tender and compassionate, hu- 
manity's closest living 
relatives are also capa- 
ble of scheming, deceiv- 
Ing, and waging war, It 
came as.ashock to Jane 
in 1974 when patrols of 
chimpanzees from the 
Kuasakela community— 
one of four groups in 
the 20-square-mile 
park — began attack- 
ing chimps from the 
Kahama community to 
the south, She was 
stunned by reports of 
stealthy warriors mov- 
ing through the forest in 
single file, hair bristling 
from fear and excite- 
ment, stepping from 
stone to stone to avoid 


ne her ante in a Vise- 
like grip. he pulls her 
down the slope for ten 
feet, then releases her to 
erob Katrina Fox, on- 
other researcher, to 
drag her against a tree. 
And then he i5 gone 
We are shaken but 
uninjured, Frode didn't 
mean to hurt us. He 
was only showing off. 
“He makes me 50 
Angry, Jane says: 


“T almost wish I knew a lot of swear words." 
A spoiled brat at heart, the muscular 


MicHAEL NicHOLS has collaborated with Jane 
Govdall on severol Sectety projects, including the 
1993 book The Great Ades: Between Tuo Worlds 
For more information on Dr. Goodall's work, 
write to the Jane Goorlall Institute, P.O. Box 599, 


Ridgefield, CT 0687) 
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Jane's first encounter with chimpuncees 
came at age beo, when she wos given 
Jutilee (above), oc stuffed toy. Fascinated 
by aninials, lane later read Dr, Dolittle 
ond dreamed of living in Africa. In 

1987, at the age of 23, she traveled 

to Renve and met paleontologist Lowis 

5. .B. Leakey, who stunned everyone 

by casigring Aer te stidy chimpuin- 

fees in whatis now Tonzonia’s Gombe 
National Park. Her patient, unobtrusive 
appredch brought her close to the chimps, 
including tiny Flint (oppasite)., 


making noise in what 
came to be known a5 
the Four Year War 

By the end of the 
conflict, the Kahama 
community—seven 
males and three adult 
females and their 
young —had been anni- 
hilated. Researchers 
witnessed five of the 
attacks, in which Kasa- 
kela chimps tore at their 
victims flesh with their 


teeth as if they were common prey. 
Fortunately, nothing #0 horrible has dark- 
ened the forest recently. “To catch wp on the 
latest news, what has been called the “con- 
tinuing soap opera” at Gombe, Jane climbs 
the trail to the feeding station with Bill Wal- 
lauer and me. We sit outsicle the small metal 


building, bathed in the fragrance of the ripe 


Nation Geographic, December 1005 


DAN ANAS Inset, bo gossip about the chimps 
whose life stores represent the world § long- 


est continudgus study of animals in the wild 


W's 0 Sap le hone down this list,” Jane 
says, scanning the names of chimps 
who have come and gone at Gombe: 
David Greybeard, the confident male 
who first accepted her presence; Mike, the 
diminutive fizhter who blutfed his way to the 
top position by banging empty kerosene cans; 
the aging Goliath, who was murdered by 





former chimpanzee friends; “Auntie” Gigi, 
the mannish old maid who surprised every 
one by adopting three orphans; and Fiimt, the 
eight-year-old mama's boy who died of grief 
when old Flo passed away, Each gave Jane a 
impse into the chimpanzee mind 

[ask about Passion anc her daughter, Pom 


who were fern to ill tate rial three Rasakela 
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infants sunecl alos? certuiniy killed seven new- 
Horms OVE a per bo] of four vears—a lor rife 
Lime when jane agonized over wavs bo stop 


them. She considered mo. Lng the par bo 


Ape Goodell 


another Valley, she savs, or even temporaril, 
crippling them. But the killings came to an 

end when Passion herself gave birth again in 
Ore 


ofa painful, unidentified disease 


Four years later she was dead, victim 
Lod Pom 
oestilitv—ande long memores— aol 





facing the 
Kasakela femates, was forced to migrate to 
the Mitumba community to the north 

As we sitin the sunshine, 2 pair of olive 
baboons chase each other across the thatched 
roof of the feeding station, The forest all 
around buzzes with the music of cicadas, 
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“Chimpanzees are so inventive,” Jan 
ays. “They do lots of things they don't need 
ta for survival.” In different parts of Africa, 
chimps have been observed cracking oper 
nuts with rocks, using twigs for “sandals” to 
protect then feet irom thorns, consuming bit 
ter plants apparently at medicine for stom 
and Hunting in organized groups 


‘They are also very (Continued aon pore [14 





achaches. 


*fugene Linden reported on chimp research m “A 
Cunous Kinships Apes and Humans," in the March 
LOS? (i: FOO RAPHE 





_ defends her prize, a bus 


P séxeaching with excitement, 


Gombe’s matriarch, Fi iy © “4 ¥ 


carcass seized from t as eo 4 A, 


ST = 


at Gombe. Meat edtifg by 









196-0 

Meat eating 
In Jame 6 Tired 
year, &he ob- 
served David 
Grevyoeard eet- 
Mgt a Gaby bush- 
Dig -- proving 
that chimes are 
Cam lVorous 


L950 
Tool making 


A Beco) Great 
through came 
when Daved 
Greybeard 
Crier eed oe ee chee 
Aras blades te 
orooe atemmite 
nest — the first 
recorded in- 
Stance of toe 
Pree FL Lar es 
Arnone rion- | 
Peers lin 
the wild 


1964 


Planning 


Figen temon 
strated delit- 
ote Planning 
ard iretenl| igen 
wtbenty bie “acl 
Raped Flievt te 
get Flo and the 
fest of the Brag 
to follow hit to 
another locatcan 
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Using mat- 
made objects 
Tuming 4 
Chance dco 
ery to hibs.advan- 
tage, Vike 
Snowe Super tir 
mbelliperroe hy 
WEing empty Ker 
OSE Cains LO 
Create a mgisy 
charging dis- 
play, Banging 
the cans to in- 
Linedate larger 
fmajies, he 
blutfed his way 
ho tre top 






1966 


Polio 


Polio — odie 
ence that af- 
flicts both 
PrLieTiahres. reel 
ChimDangtees 

= Birch hard of 
Gombe. Geneti- 
omy, chirrnpyir- 
f@es ate closer 
to humans than 
ay other ari 
mal: More than 
OB percent af 
Cehit gente 


Material ia iwen- 


Tical To Ours 


197o 
Awe 


The sight of 

6 waterfall 
Insp ite 
Chimps io pr 
form a sponta 
MeouUs ance 
fihot display 
Goodall belinves 
Liat Such @- 
pressions of awe 
Tay fesembie 
the emotions 
inet ted early 
Pens: to 
religion 


When Jane Geodall began her study in 1960, Lows Leakey warned tt might 
take ten years, She laughed and thought “mavbe three.” Both were wrong 
By 1965, when ber research was the subject of a GEOGRAPHIC Cover story 
(eft) atid a TV Special, Goodall was revolutionizing our view of chimps, 
Today, three chimp generations later, her work with Gombe's Kasakela 
and Mitumba communities ranks 45 the longest held stucly of animals in 
the world. Time—and patience —was the key. “Had my colleagues and 
Lstoppect after ten years, we would have been left with the impression 
that chimpanzees are far more peaceable than humans,” she says 





Lara 


Warfaro 


Ina shocking 
development, 
war broke out 

eS Cer fine 
Kosei mabess 
and The seven 
males of 8 splin- 
ber group, last: 
Ing four years 
ond apparently 
claiming all the 
Gm le riers. rer 
Community Vio 
Lene Tad rot 
Previnusly been 
bhsearved 





Cannibalism 


Passion kilked 
and ate Gllka's 
Infant, Otte, 
sharing the flesh 
with fer daupn 
ter, Porm. Wether 
and ceughter 
then continued 
the killing sores 
for feo more 
Oars, snatching 
and eating a 
SuspeCIed tol! 
of ten Aasakels 
inferits. 


1575 


Figan's status a5 
the aipha male 
hee) been bel- 
Steread by his 
close relation- 
ship with: (is 
brother Faben 
When Faben dis- 
appeared, Figan 
Raed a hard time 
fencing off chal 
lengers by hin- 
seif—although 
Ao mankeed to 
rien tor ten 
Poors, 


—— 


iz 
Se 
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io 


FakhTWes FF] ee Sees 


1975 
Transfer of 
Little Bee, 6 
foma~ale whose 
mipravion cry 
atv feted 

{he war, moved 
from Kahana to 
Kasabe le in 
1975. The trans. 
fer of adojes- 
cent Temaies 
fron one 
Community to 
another is rela 
Lively COMM, 





After three-year: 
Old Abed ss rece bes 
died of pneu- 
rrceriigs, Pee wes. 
“Hiopted” by 
an ainlesceant 
male, Spindle 

— the first 

time that a 
honmelatad 
chimp was ob- 
Served to adopt 
an ofphaned 
youn pSster 











ifa 
Consortship 
Researchers 
have observed 
that mane 
chimps some- 
CirThees bee 
females awey 
from the com- 
munity arn 
patablian terief 
MOtTeD La TOelS 
reba tise, 
Incteasing the 
likelinogd that 
offspring are 
their awn. Re- 
oontl genetic 
fingerprinting 
confirmed that 
Winkle, who wes 
Evered Ss con- 
it, gave birth 
to his Sor 
Wilkie 


1994 


transfer 


The use Of twips 
lo catch carben- 
ler ants hae 
Hea Seen at 
Gombe only ire 
the Mituimba: 
COMUITUUFILY, Yet 
after a Mitumba 
Chirp joined tha 
Fosasols group. 
Flassl, dauenier 
of Fifi, suddenly 
began using 
the Mitumba 
technique. This 
transter of 
technatogy fram 
OMe Cominnunity 
to another had 
not Oey ously 
heen observed 


Technology "1 





Rahiki gave Birth 
to twins named 
Roots and Shoots. 
Only once befone 
had twits bean 
observed amoni 
the Gombe 
ChIMBaNnzeesS 


1995 


Medicinal 
plants 


Ongoing nepaech 
LPP ares ih 
some chinparn- 
Tees Swallow the 
leaves of Aspliia, 
A tredicinal ofart 
perhaps to 
feleve stomach 
Relns of reece 
Interna! parasites 





7 i | Ley 
Pry! ¥ = 
= Zz = a rl f= =a 
aVOrte tsFenilin. 
— 4 - oy = ar, 








(Continued from page 107) political, she says. 
Male chimps at rombe,; like nevehborhood 
bosses, engage in much handshaking, back 
slapping, and hugging as they form shifting 
alliances 

“Has Frodo challenged Freud lately?" she 
asks Wallauer 

“Wo, but he's becoming more confident,” 
he replies. “Frodo never pani-grunts sub- 
missively to Freud anymore. The most he 
will dois climb out of his way,” 

Wallauer, dressed in camouflage pants, 
soccer shoes, and a sleeveless black T-shirt, is 
one of the team continuing the work Jane 
began bere. Following the chimps up and 
down Gombe's steep trails to videotape their 
behavior, the 30-vear-old Oregonian melts 
inte the underbrish as effortlessly as his 
cubjects, He identifies with them so closely 
he sometimes refers to the Kasakela chimps 
ns we” 

“The key to the political situation now 
is Groblin,’ Wallauer says. referring to a 
shrewd former alpha. “It (soblin sides with 
Frode, Frodo will easily defeat Freud to 
become the new alpha. But Goblin keeps 
going back and forth between them.” 

So they both need him,” lane savs 

“Exactly, Goblin sides with whoever looks 
most powerlul. so no matter who wins, he 
can tlose. Meanwhile be has: access to any 
female he wants, right in front of everyone 
Neither Freud nor Frodo will stop him, or 
they might lose his support. So smart.” 

“Testosterone does cuch magic for men,” 
Jane savs, a bvinkle in her eye. 


O ONE KNOWS ber as Jane Goodall 
at ter home in Dar es Salamm, 
O75 miles east of (pombe, Here 
they call her Mama Brvyceson, 








remembering her second husband, Derck 
Brvceson, who was a member of Tanzania's 
parliament and director of national parks 

“Tt was areal love match,” says Mary 
Smith, a longtime friend and former editor 
at NATIONAL GEOGRAPHIC, “She was abso 
lutely nuts about him.” 

When Derek died of cancerin 1989, after 
only five year of mariage, Jane was devas- 


tated by the loss, Some of her heartache lin- 





hers in the house they sharect in Dar, where 
we siton the patio, looking out on the Aanzi- 
bar Channel. Men with their pants legs rolled 


up are clamming in the low tide, shadowed 


li4 





Morathon woman, Groodall mokes dorens of 
public appecrances around the world each 
year, exhausting everyone who tries to keep 


ap. “Jane doean't eat, and she doean't hove 
much patience with those who da,” says pho- 
tographer “Nick” Nichols, who carries pocket- 
fuls of snacks when he's covering Goodall Her 
gocl: to build environmenrhol awareness, to 
rise funds for the nonprofit lane Goodall 
Institute, to improve conditions for chimps in 
captivity, and te-slow human encroachment 
on their homeland (right). “In 1960 chimpun- 
zee hahitat stretched as for as I could see at 
Gombe,” fane-recaolls. “Today the chimpinzees 
dre tmprisoned as of they were on an ishend.” 


Notional Geovraphic, December ] 20s 























SENECA ‘a 


ial § 
= _ | im —e | i j - 
hae | mT | ae 
EA | wal L ELIDA 
GLA - YY | MIGENLS | 
aaa | f : 1 fj LT comm bl A, i 
lari | | ; 


mm) CCITF ‘ | - 
SEeeEEAGHANA: | | a CENTRAL 
es 


SFR LF Nt, J = 


io (¢ APHICAN REPLIBLIC 
Calne | —- -— he 
=A Ta AL = — Se —— 4, 
Wes iF. Urania 


»—__— 
| | 
J 


GABON > J 











: FAIRE as 
CS Chimpaniee sanctuary me PA 
: : Area | Halfway I}jeeerey * 
_Lhanpa res Penge ir hinpoungr yee - z J h a ; a BEL ANTY 
Pointe Moire: LT eee Cope EB Kigama 


aT ey i’ | GOMBE NAT. PARK" 


MILL pele , “Kitwre Pomt #&. 
ae CABIMEDA Dar #5 
ee SS Pe {Arete = alien 
ARTO A ANCA EA 


Jnne Goodall 


Joansta Wildlife 


? : Edward ep * Education 
d aid ew ce Ce aices 
REA TA 


i 
éarcifar 





uF i 





fa 


Fighting lost-mintte snags us sie checks fier slides, Goodall is invariably 
buoyed by standing ovations aft venues like Cornell University (right). Sava 
Horvord professor Richord Wroangham, a Goodall protégé: “It's amazing how 
nny people entering the field of primatology say they were inepired by Jane.’ 


by herons cdorng the same. A | oy swatting al 


Cathe with & switch i irving to move them 


BORE the beech 

If a person's home reflects her life, you 
might fairly conclude that Jane is a solitary 
Asicle from her recidens & in Dhar, 
che has a concrete-block house at Gombe and 
shares her mother’s seaside Victorian home in 
Bournemouth, England. But Jane lives on 
the move 

“During the past nine years, the longest 

[ve spent in any one place has been three 
wreks, 

the 


Fiat z 
Visitors 


irctiy dual 


shie SiVs 


wh her breezy house in Dar is full of 


i teels empty, just as Jane hersell 
when surrounded by 
friends and semis The 
she keeos for herself lacks personal touches, 
exmept for plastic etiolss colwron her nig ant 
stand, Besides a favorite snapshot of Der 

it holds pictures of Jane's mother, Cherie. in 
her late 80s, who lives with Vannes older sis- 
ler, Olly; 


can appear lonely 
small bedroom 


of Jane's 28-vear-old son, Grub this 


i 
Phe 
Lule. 


i 2 
who rmins & spor! fishing red Ps 


rel mame after né father, Hugo van 


Lawick), 
irom tic 


] t = 7 
collage next door; and of her old 


Prec. 


hes ae 


iniend iti cracdhineg an infant— 

fané hates tt when | « 
Mother Teres 
Qualities,” Say 


LUE Nn are 
A. bot se has certain simile 
s Mary Smith. “She 


eliless person | know, has no interest 


4 the most 
w tat- 
evel 
stancl in her wi 

Son after her marriage to Derek, 
faced one of the most chfficult episodes in het 
life, a kidnapping of Students at Gombe, The 
began during the might of May 19, 


in material POssessions, aril lets nothing 


Tane 


terror 
[O75, when a boatlul of rebel soldiers from 


faunre landed on the beach near the camp, 
or white foreieners to hold for ran- 
beat Rashici Rikwale, 


(sombe worker, then seized four researchers 


and took them back to 4atre. 


iookine | 


som. | hey 8 longome 


“We thought we'd never see them again,” 
says Lony Collins, a researcher then at 
(rombe “We thought they were dead." The 
hostages were eventually freed, but only after 


two agonizing months and payment of a ran- 


ir months alter, 





" 
SUT [i en 


tarie Weis for ita 
¥ the Tanzanian povernment to live al 
lombe because of the threat of kidnapping 
In Dar she turned her attention to analyzing 
Pings 
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data trom ter first 15 years with the chimps Leanda Wildlife Education Centre in Enteb- 
“taombe wias-sull tie best place un the be she helped support 26 more orphans. With 

world for me,” she says. “But [ came to real her advice the Lonrho corporation built a 

Ze the chimps needed me elsewhere, [hat i00-acre sanctuary at the Sweetwaters Game 


phase of my lif She lets the sentence Reserve in Kenva, where [ane stops by to see 





fo. “TT knew [ had to use the knowledge thi ten chimps who have been moved here from 
chimps gave me in the fight to save them.” [he Bujumburn Halfway House 
(jut of that period came fhe Chimpanzee “Hello there,” she savs to Poco, kneeling 


of Gomme, a book published in 1986 that to offer him her hand, Until his owner surren 
prompted Stephen Jay Gould of Harvard dered him to-authorities, Poco had been kept 
University to describe her work as “one of in a cage behind a as station—one so small 
the Western world's greal scientific achieve he was forced to stand most of the time. Now 
ments. And Jane was gaining the confidence he looks cocky. Doing his best to impress 


che needed to speak oul on issues she had pre- Jane, he swagegers by on two feet, throws his 








VIOUSlY avcichord —the joss of habital across sHouider arainst the cage, and sprints 
Africa, the illegal trade in chimp babies, and through @ raceway bctween two cores 
the abuse af him ps im medical research Surprisingly, nol everyone who cares about 
‘Bef; EE, a eone nid LLP ae hime nya] le Jane ee 
Sefore, WHEN SoMmecnt said, “Jane, you Chimps applauds lane's efforts to save or 
| ' rT 7 r i = : = © a i 7. | . 1 . -_ r 7 . 7 a - . 
i oiled ooh meet | resides tAobuto in RoDsbass nhané, lo some conserval OnISts’. Money 


and try to save the orphan chimps in the mar- spent on sanctuaries would be better used to 
ket.” T just laughed. Why would Mobutu preserve forests where chimps are still free 
Want to see me?” she says: "It took a while “There are thousands of orphan chimps in 
fica. How are you going to save them: 

ln the years since, she won financing {irom asks eza Te 


ior mic to realize that people would listen 





ekl, who once headed Jane's 


Conoco inc,, the oil company, to build a 65 programs in Africa. “We should worry about 


acre fenced sanctuary near Pointe-Noire in habrtat, not arphans 
Congo, where Graziella Cotman now |noks Dhat isn't fane s way. Her heart belones t 
after +0 orphan chimps confiscated by the the inclivicual. She beheves tn the need to 
povernment from traders, In Bujumbura, protect habitat and has even helper start a 
Burundi, she setup a “halfway house” for reforestation program in Tanzania. “But 


! : 7 mt 1 7 F 7 k - i a . oe 7 F on ' = oe ' 7 
ben OT PAS Ine private back vard. At thie [here are not many people,” sne writes, “wil 


lane Grondal! Lli 
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Roots & Shoots, (roodall’s program for children, reaches evervone from 
street kids in Tonzania (right) to schoolkids in Connecticut. “leaching them 
to care for the earth, and each other, is our hope for the future,” she sorys, 
“And if we con't give our children hope, we really might as well pock if in.” 


after meeting an orphaned infant and looking 
Into those desperate eyes, can turn away.” 


THINE my institute 1s trying to kill me 
otf, Jane says, looking walike in it 

rumpled rainconl at the municipal sir- 
port in Ithaca, New York. It is clay 22 
of her muir! hearth Amercian lecture tour, 


& 14-city marathon to raise funds for the Jane 
(roocdall Institute (G1), the nonprofit organt- 
zation that supports her projects around the 
world, She has just arrived on a commuter 
fight from Durham, New Hampshire. Tomor 
row she thesto White Plams, New York. 

“They ve got me doing four or five talks 
and mectnes a day,” she saves. Mer voice 1s 
cromky, Chougrh she often travels with some- 
one on her staff, today Jane is alone, carrying 
lithe more than a toothbrush, a change ol 
clothes, and a pile of paperwork 

“Jane likes to travel, to do whal she wants 
She doesn't like to be managed,” says Dilys 
Vass, director of the [GI chapter in England. 
“She feels at home wherever she sand never 
complains when planes get canceled or people 
don't show up. Africa training, perhaps.” 


Until recently another problem had added 
fi nerve-racking urgency to her campaign; 
Her institute was going broke. 

“Evervbody would say, “But Jane, you 
must have all the money vou need," ” she 
recalls. “But Gy mid-1993 we were only four 
months from everything coming to a stop.” 

With revenues shrinking and project costs 
swelling—it takes $500,000 a year to run the 
sanctuaries alone—Jane hired anew director, 
Don Buford, a former political consultant 
from Texas with a knack for fund-raising 
Since then contnibutions haye doubled and 
membership increased sevenfold, Huford 
gives the crecdit to Jane. 

“She has this boundless, optimistic enthu- 
eLisim that mspires people,” he says. “She's 
not just a motivational speaker like some guy 
selling Videotapes, She holds a lofty mirror up 
lo what is best in us all.” 

“She's my hero," savs Biruté Galdikas, 
whose studies of orangutans in Borneo, alonz 
with the late Dian Fossev's work with moun- 
tain gorillas in Rwancla, are frequently lik- 
ened to Jane's. “She has this amazing effect 
on people, especially young women. I've seen 
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itimany times when [ve been on lecture tours 
with her.” 

AL a reception for students at Cornell Un 
VErsity, a ring of young? women choses around 


Jane, who. descniine how adolescent 


chimp females often leave their community to 


in anoether, Ramberly Phillips, a gracuate 
Student in pénetics, asks what kind of 
welcome a fernile can expect from the new 
COMMON 

‘Well, the males are delighted,” 
says, Hut the femates beat herup. They 
don't want the Cine strategy the 
newoomer tan use, however, is to attach her 
2el{ to a high-ranking female, even if she is 


= - as ! 
Che others will 


Jane 


competion 


trenter] baclly byw that feral 
eventually aecept her.” 

“Cred, Ib sounds just like high school,” 
RATE) Vy Says 

Vhatevening at Bailey Hall, where 
lane Sto give a lecture, she sinks into an 
armchair backstage and closes her eves. She 
in Wweormng black slacks ancl a black sweat- 
shirt decorated with the names of Gombe 
chimps— her ¢lementary school outfit. 
“Dict have time to iron @ dress 
a crooked smile on her lips, as.if sharing 
ter told 


bother with clothes 


" She says, 





asecret. | recall what her mot 
me about Jane hating to 
45 a child 

“She couldn't bear it,” Vunne said. “One 


# LP f rid y ThEF fi 


day [ said, ‘Look Jane, you have to have a 
new Dori 
Wihiy 2 

""Hecause the hack of your tunic is going 

through. [t's wetting threadbare.’ 

'T’m not having a new tunic. [t's a waste 
of money, she said. “Nobody looks at mv 
back view. They look at my front,’ " 

The lecture at Cornel] has 
weeks. The hubbub of a thousand voices 
rifts behind the curtain to where Jane sits. 

“Lfeel totally Incapable of giving a lec 
until the 
Then | get something from 





een sole oul bor 








lure, Jane says, “Dalbways do 

Moment I Pn tll 

al the people." 
Tonight no different 


hears the sucdtence laugh at her first story, 


Ls soon as she 


lane's voice rises and she ts off. She tells 


how 





nt the age of five, when she ane hes 
mother were visiting retatives in the English 
countryside, she followed a hen into a 

chicken coop to tind out where eges came 


‘AS she aqueczed inside, the terrified 
hen came flying out, squawking. 





bro 


In what is essential for anybody who wants 
to stucly- animals “T hid 
In the straw at the back of the stuffy little 
hen house, And | waited and waited,” 

lt was late afternoon, getting dark. She'd 


been missing for more than four hours, Het 


. rt 
patience,” she says 











Drinks are on the house at the Tehimpounga 
Sanctuary for orphon chimps, Older animals 
wait their turn os a keeper tends the young: 
est, still recowering from such nightmares as 
cramped cages, starvation, and the shock of 
seeing mothers shot by poachers. Awilt Ey! 
Conoco Inc. after a Congo visit by executive 
Mox Pitcher (bottom), now retired, Tcohim- 
POUR EO remManhs @ compiny special project. 


distraught family <ummoned the police. 
“Then finally my mother, calling.in the 
foaming, saw this excited litthe ctrl come 
running across a held with shining eyes and 
Straw allover her. And instead of scolding 
me, which would havi taken away all thi 


joe, che sat claw? Lear MY stor, 


After the lecture a crowd jams the lobby of 


Hatley Hall, where Jane sits ata te 

Lmong those waiting is Patty Erick- 
who swept 

cages at the Metro Washington Park 7oo in 


Ciregon, when jane visited in | 984 


i rir 
wala) ee 
a 

- 7 e 7 

| =| = re] J 
jo Pe Pe 


old mother of hwo 


Portland 
‘Tl wanted to meet her in the wi Wal Wa} 


Ar LETTE ETE AT Lat 


" she says shavert im the 


ack. Who wes TD, 


But lane noticed me somehow and went out 


fookeepet 


if her way to say bello. When someone asked 


if iT a Proup Poaoto Tani i alled meovrer. | 
coulcin't believe if 


Inspired by Jane's examole, Erickson 


resolved to go back to school, She is now 
enrolled in Cornell's program in veterinan 
medicine: 

tis after 11 


the last book at Bailey Hall. Vet her evening 


o clock by the time Jane signs 


isnotover. Another group is waiting at still 


| } ine | 
another ceception that will 


midnignt, Ted Lazcano, a patrolman with 
the Cornell University Police, has been stand 
ng beside Fane forthe past hour and « half 
It's his job to be here 
tening to what people have been sat 
Jane. And he's seen what she ha 
their book=: “Follow your dreams.” As Jane 
Oat atu bese: 


Wren En 


DULS on Ber ran out the coo 


t 
Lacano reaches into his wallet and crops 


. . F . 
Tr ie 7 a i t= 
We cel ATs into the donation bos 
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“| HERE IS A 


aside from the one’ 


NOTHER Jane Goodall 
nu want to hue 
This ane 13 relentless! icustd 

_ mpatient with excuses, and tough 
as nals. }ust ask John Lanclon 


Jane Croodall brutalized me for fou 


Cet SLOT 


nol ena until atter 





haired 
royal Tm ol 


Fe Bs ra i 
SES i PITT ped Ae ea 


years, says Lancion, a genial, silve 


eNeculive whose Compan 
Rockville, Marviand 
test vaccines forthe National Institutes of 
Health. “She i PoeMned Mme as one of the 
cruelest people in the world 

Landor 


moming in December 186, 


s troubles began on a Sunday 
1A hen cl | 1 
WOrker Donec him al home to say that four 


Chimps were Missing ee) 
by a group of animal activists called True 
Frienlis. who had broken inte the lah. con 

ind made a viceotape of the 
A second group, People for the Ethica 


f Animals (PETA 
io are in 


PECL, 


: 
i ffatnent eclited 





the tape and mailed a cop 


ape FE ‘ j har t Th gt ; Cre 


Viltong! Geon 
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POoUrnemoutn ere She WHS Spending On to neo then ier seein c tape, l knew 
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showed a roomful of tiny cages resembling Phree months later, al the invitation al 


nittowave ovens stacked on top of one WIH. Jane visited the lah. which was the 


i ale Lng ri + = _ L. ini i | | J Fi 7 4 
nother. Inside were young chimps rocking called SEMA, Inc. It was her first venture 
from side to side, apparently driven mad by into what she calléthe “nightmare world” oa 
Rheie ¢ferm } mned canftinement meee al research i FP ory | } Piya 
Ne Sie ATI COPLT eo POC PFesearcn Ne Was SnOoCKé OV Lik 
1 | = 
Wie al Sal wa ne Loe | i ind wy shes chimo Yoose FF yi hi rote. Wer 
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vere all shattered fe recalls in the 199 dl ind blank, like the ey i people whi 
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cake | fiarhan had, ol fF ave lost all hope, like tl res of iidren 





Landon’s daughter happened to be astudent. by his cheerfulness. “For years you were my 





“Ti we shouldn't do semething to: humans,” worst enemy. I could have strangled you,” he 
she asked, “should wedoitto chimps?” She. said. “But now I want to thank you and 

kept up the pressure during the following show you what we have done.” 

months, visiting other labs in the United Lancon had built 24 spacious new cubicles 





States, where about 1,700 chimpanzees are for his chimps, complete with glass walls, 
kepl mostly for research on hepatitis, ATDS, sleeping platforms, climbing equipment, and 
ann respiratory viruses. She met with law: toys. The chimps, now kept in pairs, could 
makers and helped draft proposed changes to see one another through the walls and plav 
USDA regulations on cages. She held press with lab workers, sometimes pressing their 
conferences and gaye interviews, accusing backs against the glass fora pretend scratch 
nbs of subjecting chimps to conditions “nat “When they moved into the new enclo- 
unlike concentration araria sures, their personalities changed. I could see 
When Jane met Landon again at a scien- it, Lancon said 
tific conference in 1991, she was surprised Today he and Jane are friends. Instead of 


ripping into him in her speeches, Jane praise: 
What Landon has done asa model for the 
future. “OF course [ should Hike to see all lab 
cages standing empty,” she savs. “But as 
long as it is thought necessary for animals to 
be uted in labs, they should be given the most 
humane treatment possible, and the best liv- 
Ing conditions,” 

Still, there is much more to do, Jane says 
The chimps at labs such as Landon’s nor- 
mally spend only two or three years in testing 
programs. Then they are shipped off to hold- 
ing facilities, where they can live to be as old 
as 50. “Why should they be locked up like 
criminals?” she asks. “Having done their 
duty for sctence, don't they deserve better?" 





IND THE DUCK, jane tells me 
as I climb into an open boat 
filled with heaps of green 
bananas. The bird is trying 
ta cetite 3 in beside a village woman nursing an 
infant. The woman has taken shejter from 
the rain beneath a plastic tarp. | find a place 
with the other passengers on the boat's slip- 
ery gun wales 

We are in Affica- again, on our way from 
Gombe to Kigoma, 12 miles to the south 
along the shore of Lake Tanganyika. As the 
baat bangs up and down on the waves, the 


Fast friends, a pair of orphans face the firture 
together at Tchimpounga, whose very existence 
if @.source of controversy. “Mony conserva- 
tiorists feel it’s a waste of money to build 
sanctucri¢s for orphaned chimpanzees,” says 
Crondall, agreeing that saving habitet is impor- 
tant too. “Aut there are not many people who, 
after meeting an orphaned infant and looking 
into those desperate eves, can turn away.” 
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Jane Goodall [ 


ster rises out of the water and the outboard 
motor races wildly. After 40 minutes of 
pounding, the battered bow springs a leak, 
and we are forced to pull into a fishing settle 
ment for cotton to stuff in the seam. 

Once we arrive in Kigoma, Jane and I are 
driven by minibus to the village of Mrara- 
ganza, where Balugaye (3, Balagaye, head- 
master of the Mlati School, greets ws beneath 
the shade of msonobar trees with canary vel- 
low blossams. There are 650 children at his 
school, seven to sixteen years old, with no 
paper or pencils and only a few books. 

“Welcome, Dr. Janie, welcome, Dr, Janie, 
karivu, Dr. Janie, keribu, Dr. Janie," Sings & 
class of teenagers who have waited years for 
this day, They are celebrating Roots & Shoots 
Week, part of the environmental education 
program Jane started in Dares Salaam in 
1991. Following Jane out into the sunbaked 
schoolyard, hundreds of youngsters gather 
around her as she plants a small shade tree. 
After patting the soil, she kneels to kiss the 
tree, and the children cheer. Many are hold- 
ing seedlings to plant araund the village, 

Later, as we say our good-byes to the head- 
master, he takes Jane asice to give her a letter 
of thanks. At the bottom he has written a list 
of items he urgently needs for his stuclents: a 
radio, a camera, « globe, anew secondary 
school building —not necessarily in that 
order. Jane shakes her head and sighs. 

“He doesn't realize that I don’t have any 
money,” she says. 

As we climb back inte the minibus, the stu- 
dents perform one last song. “Don't forget 
us, Mama Janice,” they sing. “Don't forget 
us, don't forget us, until we meet again.” 

When Jane started Roots & Shoots, her aim 
was to raise the awareness of African children 
about animals:and thus plant the seeds for 
future conservation. But the idea of a pre- 
pram for young naturalists caught on im the 
U.S., Canada, Germany, Japan, and more 
than 20 other countries as well, and now 
there are over 250 Roots & Shoots groups. 

“Jane is the spark,” says Martin Smith, 
the program director. “She infuses hope." 


N HER LAST MORNING at Gombe, 
as she is sipping a cup of coffee 
from her thermos, Jane hears.a 
group of chimps hooting in the 

forest above her house, She slips on her 
sandals and sets out for the feeding station. 
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The first chimp to stroll out of the forest $s 
Grernlin. Intelligent and affectionate, Grem- 
lin inherited a natural dignity from ber high- 
ranking mother, Melissa, who died in 1986. 
With Gremlin this morning ts Galahad, her 
seven-year-old son, anc Gaia, her two-vear- 
old daughter. 

Fifi and her family make their entrance 
next. Larrying lithe Ferdinand on her hack, 
Fifi gives Gremlin a kiss on the lips, then 
sits clown at Jane's feet beneath a palm tree, 
swinging Ferdinand around-inte her lap. 

“Here you are, my sweetheart," Jane says, 
Tam reminded of the wide-eved girl who first 
came to Gombe years ago, with her long 
biond hair and high-top basketball sneakers, 
knapsack slung across her back. At moments 
like this, that young-girl, as Jane once re- 
called, “is still there, still part of the more 
ature me, whispering excitedly in my ear.” 

Pifi's son Faustino, feeling his oats, chases 
his buddy Galahad around the trunk of the 
palm. Five, six, seven times. Then Goblin 
wanders out of the forest, and Gremlin, his 
sister, gets up to greet him, She sits down 
next to him and grooms his back. The sky 
rumbles with distant thunder, and a wave 
of mist cascades over the deep green forest 
upon Sleeping Buffalo Ridge, 

“Tean't imagine a better morning," Jane 
SHYS. 

Suddenly the clouds open and it pours. We 
all rush inside the feeding station. To every- 
one's surprise, Fifi troops right in behind us, 
sitting in the doorway with Ferdinand in her 
lap, her long black hair glistening with rain. 
Jane is mesmerized by this gesture of trust. 

"Just think-of all the knowledge packed 
into that head,” she marvels, her eves fixed 
on Fifi, Another crack of thunder, and Fifi 
turns to leave. She ambles off down the path 
to rejoin her species, lugging her baby along. 

The chimps have worked their magic on 
Jane once more, For a moment she has for- 
gotten her crusade to promiote chimpanzee 
research, save orphan chimps, improve the 
lives of lab animals, and inspire human chil- 
dren. Filled with new energy, she is suddenly 
up and running, chasing Michael Neuge- 
bauer arqund the inside of the building. 
Around and around they go, like Faustino 
and Galahad. Jane is crafty, faking one way, 
then going another. She catches him and 
laughs. And the cares of the world, fora 
while, are lifted from her heart. act 
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A MESSAGE FROM JANE GOODALL 


APFEW YEARS AsO) a chimpanzee named 
Joe-Joe was fighting with another chimp at 
the Detroit #00 and fell into a wrter-filled 
moat, Chimpanzees don't swim. Three times 
he came to the surface, gasping for breath, 
ond then he was pone. Fortunately, a visitor 
lo the zoo, Rick Swope, quickly jumped in 
after him. Grasping the 135-pound dead 
weight around the middle, Rick heaved Joe- 
Jor onto the steep bank. 

With security guards yelling warnings of 
danger, Rick turned to rejoin his wife 
and three frantic children. But sucl- 
denly Joe-Joe, still unconscious, began 
to slide back into the water. Rick ree 
cued him again, holding him on the 
bank until he came around, Rick then 
looked up, just in time to see the other 
male chimp ishing toward them, hair 
bristling, canine teeth bared ina 
e‘ream. Vaulting the enclosure fence, 
the rescuer narrowly escaped what 
could have been a savage attack. 

The scene was captured by a wom 
an with a video camera, and that 
night the story was flashed across 
America’s TV screens. One of my col- 
leneues sow it and called Rick. "What 
you did wasvery brave. You must 
have known it was dangerous. What made 
you do itr” 

“Well,” said Rick, “l looked into his-eves 
li was like looking into the eyes of a man 
The message was, Won't anybody help me?” 

I know that look well. [ have seen it in 
the eves of chimps ted up in African markets, 
locked behind the steel bars of laboratory 
prisons, or chained beneath the frills of the 
circus, [have also seen it in abandoned, 
abused human children, in youngsters 
desnerate to rise above the inner city or 
the poverty-stricken village. So many 
problems, so much suffering, for humans and 
nonhumans alike. Poverty, malnutrition, 
disease, pollution. And violence—in war- 
torn Africa and across the developed 
world, with gangs, drug abuse, homicides 

As TD write these lines al my home in Dar es 


Salaam, | feel overwhelmed, We love to point 
fingers when we try to deal with difficult 
problems such as the environment, to lay the 
blame on industry or science or politicians. 
And there is no question that incustrialization 
has polluted our surroundings. But who buys 
the products? We do, you and I, the vast, 
amorpoous general public. Bach of our 
actions has a global impact 

That if. why each of us must do our 
part, no matter where we live, in city or 





countryside, in Africa, America, or elsewhere. 
In Tanzania we spread this message through 
song. When oir conservation team, led by 
project manager George Strunden, visits a vil- 
lage, cur women’s choir entertains, Then the 
team shows residents how bo setup nurseries 
lor {ruit trees, With every seedling the villag- 
ers plant, they porn the global strigele: 
Children are quick to see the value of indi- 
vidual action, All around the world, when | 
tik to them, | fined them aware that they are 
part of the problem, convinced they can 
mike a difference, and eager -to help, just as 
Rick Swope did for Joe-Joe. Therein lies our 
hope—maore and more people are opening 
their hearts to the desperation they see 
around them and springing to action. For this 
is how we can attain our human potential for 
compassion, “And tor love a 






















@ FROR THE GEOGRAPHIC ARCHIVES 


|’ A 32-mule-team harvest 


Musciing a combine over utidulating fields, mules generated 

the hors¢power to reap a Washington State wheat crop in the 
early 1900s. “Two mules led the team,” says 88-year-old Edna 
Slusser George, who as a young girl helped on her family’s near- 
by farm. “You were at its mercy if a mule decided not to pull its 
share, We kept a bucket of pebbles by the seat up top to toss 
down on the backs of the laggers. We didn’t hurt them —just.- 


~ teminded them that they. were working along with us.” 


Driving the mule team shown here, farmer Robert Mires; - 
spent a month harvesting 1,200 acres. His grandson. Darrel— 
who grows wheat on the same land today—can do the job in . 
one-third the time with his gas-powered: combine, * don't own 
even one mule,” he says. i+ --= , uvere 

This photégraph rin in an April 1922 Gubesasar articke Se 
titled “"The nt of ts J ay hes hee 
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In the frgnd, subaretic climate of Hokkaido, 


over 2,000 Steller’s sea eagles gather every 


winter to feast onan abundance of fish. Caller 


iain in Japan, these imposing eagles 


leave their roosts betore dawn and spread out 


across the Nemuro Channe! to fish, resting 


sometimes on platforms of sea ice. The 


Steller's sea eagle is especially vulnerable to 


coastal disturbance due: to its restncted 
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ILDLIFE AS CANON SEES IT 


breeding and wintering ranges. lo save er 


angered species, it is vital to protect their 
habitats and understand the role of each 
species within the earth's ecosystems, As a 
global corporation committed ta social and 
environmental concerns, we hope to foster a 


PTreater awareness of our common obligation 
to ensure that the earth's lite-sustainime ecol- 


OfY SUry ives intact for future PETHCTALIONIS. 
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Orion: Where Stars Are Born The fiuhile Spac 
Felescope grants a fresh look af clouds af} rads sinapa dust forming 
around young stars — perhaps the start of solar systems. 

fy [AMES RESTON, IB 
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Jane Goodall Her decades of study show that chimps in 
fhe tend are beh vice ics like us. | 
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HY PETER MILLER PHOTOGRAPHS BY MICHAEL NICHOLS 


a the epi Dd a aay orimnatoloppiel 





Departments 


Behind the Scenes 


Forum 


Greographica 


Flashback 


key to | 


es 


On Television 
Earth Almanac 
In Assignment 


Geoguide 


The Cover 


! P 
are! Cady 


1 Pe i oo eae aia) 
hiiiths 2s Pe 


by Orevoire, d chmmip 
at the Rrazzainlle Zoo m 


fhe Cong 
Phi 
Wie tate 


Slam 


Fea q ir, aap A 


Plt Fh is 


Ca ee ee 
® Cover printed on 


efvcled-content pacer 


Nesp Pease Cai 


1. 800-NGS-LINE 


Special Ge 


rie oe wie 
fie Tc nt 


hleacdrT TE. UT Lered 


Fo) 1-8o0 


548-9797 


NWATIONAT 


7 
NATIONAL 
ro APH 
: = @] priest 
ISE , cer? 


=| J ie 


@PAVORITE PLACES 


Queen Charlotte Islands 


rie | Re t | HLF 


PROT TING TAL 


memoroble travels, Expedituins Fah 
_ | ee 
te Islands il 


hy, ti ler Pity 


THOPEEES. Where 


alls the Queen Charl 


mu th 


i ee | ’ [| 
so i iu 
4 Lt leo 1s 4 


Step pHine rhrough Die (rees, you Get toe feching 


i 
OT DEM OMe Whe 4atred 


Al ie Telrad en re ee 
elim off British € Glutil ta have heen the hon ic 


oul people MOP Ome 


land of the H 


Fis often asked oboutr 


Tor Per 
VEIVEE ticsses upholister the ground 
ckly they even muffle the sound 
_ o- Ent th 
ITEC AOU Cane 


7 | 
i 7 1 it ae | 
Lc vou | : 


LL wea 





Like Father, Like Son 


che luick 


1 A “fb 
Phrevugl HUT is er cleaned ery 
ii ‘ale 


ol PRAT BTSs Le vy 


i ! | 

rr 7 roe re oom} 
Li Lal rey VCiet the wv il 

F 4 7 
me YS i TE } | aD Se ip} iT 

| Alan | 

| f = nt 
David Ale LaTVveyV, 22 ie bi 


r 7 i 

| i Us aT (wi POLE i | 1 pe 
| 

rapher inthe Herd, 1 chose 


Wy Wily] 


lier tine 


(ROGRAPHI 


Harvey, now 28, to prodice the 
now. Phe 2 ah Fis clad 
The pair spent several weeks 


n FF; eTton Rico laey S{Pririie, 


ahrat the Lay { if 1 of | 
th a P wl 
i 
ll. ‘ L. Z | | | i 
Py eli. Sicnl iw 1 oon Ki 
| 7h 1 F Lk | le if TL TeYy 
| = 
ELT R. avs Ley idl. ir witn 


tacit that I'll ever work a 








Perfection Gobviows once it's achieved, ‘but like 
chmbing 2 mountain, there are many falen peal 
on the way Nowhere is this more trae than in 
computer hardware. 


fim Mike Chang, and | work in the monitor factory 
hore in Talwar. 


We found that putting audio and microphone features into our monitors 
wal a vital partof satifying today's cuscouters 


We've now achitved the goal of giving people the all-in-one machine we 
knew they wanted. Tomorrow we carry on climbing 





BREHIND 


THE 


St 





Words To Live By 


“PONT WALK where the cows haven’ «& the minefteld metto 
followed bw stat writer Charlie Cobb in war-torn nations 
[in Zimbabwe Charhe faced a field studded with explosives; 





a path trampled by 


ivestock showed him the way et, 


For a 1996 article Charlie reports on now peaceful Erirea 
chy We), alec the snbyect Cel Gea a iilin eh 4 QETVICe cls Kot 
mentary aired an National Public Radio that woo hima 
1495 Nanenal Assncution of lack Journalists Award and 
a‘Harty Chapin Media Award from World Hunger Year. 


BRECENT Sit.H 


The Movie Waterworld 


DHE GEGORAPHIC makes a sur- 
prise splash in the costhest tim 
ever made When Kevin Costner’s 
character (riehti uses mocked- 
Up magazines to contirm cxis- 
tence of dry land. Save producer 
Dave Fulton, “in Watersoorld 
finding the GEOGKAPHIC i like 
finding buried oeasure.” 
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B@EOR INFORMATION 


Call: 

1-800-NGS-LINE 
80647-5463) 
Toll free from o 


Canada 
S& a.m_- o.m._eéT Mon.-Fri 


Soetial device for oe hearing 


Pip rend (TEAL) TBD: 548-9797 


Write: 
National Geographic Society 


ee | a 
i 


£5 iT th Street NW 


Washington, D.C. 20036-4688 


a ie | 


APR I. 


DECEMBER 


EN ES 


The Grosvenor Council 


TOUR DUES support geoprapny 
education in schools, fieldwork 
by dincsaur dippers and Maya 
code bredkers, and cotieervation 
of endangered species from Sibe- 
rian tigers to Africa's gorillas, 
Now members who wish to do 
co may commit $1,000) ormore 
annually. They will become 
members of the Galbert A. and 
Flyie Bell Grosvenor Council 
and receive a newsletter, invita- 
Tons to $pecial events, and op- 
Portmne|s to vist Held sites fo 
soe TNCir ConA TONs In wccron 

Fot information, call 1-800- 


574-1717; inthe Washmgton, 
DD, CA, area, 202-862-8638, 


Ducking the Question 


IN VIETNAM photographer ATike 
Yamashita saw ducks every- 
where—in fields, in varcs, 
crated im trocks. But every tome 
ve tried to order roast duck, his 
local translator told him, “Noe 
onthe menu. Then atone meal 
Wike asked a UU. S,-educated 
Vietnamese agronoamist, who 
nomMted toon entry. (yueried 
further, htike’s translator sad, 
“Oh. | thought vou said ‘dog. ' 








Sicily 


T found Jane Vessels’ article on Sicily (Augose 1999) 
beautifully written, incisive, and precise. It con- 
veved accurate information about and empathy tor 
a people and a current and hestorical situation. I 
have lived ovy lite among lrahlian immigrants, many 
ofthem Sicilian, in east Utica in upstate New York. 
The article ran like an electric current among Sicil- 
tan Americans here. Evervone was reading it and 
routing it to their compatriots: Ir is what I feel a 
mode! GEocrAPHit article should be, 

ELE ME PALL NASSAR 

Darector, Piitienr Hernage Siniiner Caceuier 

Unica College af Syoane Unwernty 

Lint, Seer Vode 


We take offense to the reference to Palermo as 
being an ugly and barely functioning city..We have 
walked all of Palermo; it is picturesque and his- 
roric, and while not without problems, in no way 
he uel. 
DOA: AMD |. AL DelLise 
Trevy, Al centqrr 


Thearncle tocused tom mech onthe Maha's tole in 
Sioly, a topic that sadly has become tom common- 
place i in the American media. 
MILLAR GLAMMARELT A 
New Yor®, New York 


Saving North America’s 


Asanelectncal engineering graduate student, | find 
bats’ navigation and detection capabilities nothing 
short of exceptional and certainly unmatched by 
man's mest advanced technology, However, | 
couldn’: help bur chink of an alternate title for the 
article: “Bats Experience a Real Estate Boom.” 

3. FARRAS ABBEL AOR 

enw York, New York 





A nanve Texan, | was reminded of a bat-watching 
technique we used to thrill guests on the Burnett 
Ranch near Wimberley. A portable spotlight laid 
on the roof of 4 car, pointing up, attracted lots of 
night-fying msects. [he bogs found rhe light and 
the bats found the bugs, sometimes swooping right 


vero 
over Cur heads: ALLENS D. MtASHASN TI 


Amora, Cofonado 


Silver-haired bat rabies rs identified every year or 
twoin New England and New York State. This virtts 
caused a death two years ago. | would caution any- 
one exhibiting live bar te hold the animal in quar- 
antine tor at least we months, Second, everyone — 
epeccially children—should be warned about the 


need to report any contact to a physician, so that, if 
necessary, a vuccmation program can be initiated, 
LAMSON BLANEY, MLO. 
Matufield Center, Compnctiand 


National Geographic Photographers 


[had considered vourstaftwork as “a good way to 
make a living.” Irismuch more. Itisa passion and a 
dedication that cludes most of us everyday people. 
Now I will go back to my collection of GrocGmari- 
tos and look ar it with different eves. 
DANTE F, REMOHETTI 
Wiest Melts. (onfiforinn 


This otherwise great iisue was tarnished by 20 
pages of pure schlock. “Reelto Real” te perhaps the 
worst example of media seli-plonfiication lye ever 


encountered. 
MICHAEL DOWNEY 


Helena Muradin 


For 23 vears [ have taught arteducanon and shared 
the magazine with students, even thotigh the youn- 
wer children can't read the material. Cathy New- 

man's article = wonderful for our discussion time; 
we have talked about the dedication of photogra- 
phers and the importance of good writing skills: 
Studens peed models to understand that hard 
work, perseverance, and attention to detail are 
important in all pokes. 

CABRLETTA WALLEREASIG 


Gree Lake, Paco 


I'm a professional photographer and have always 
admired the quality of your photographs. But | 
have to chuckle over how much filmand equipment 
your photographers pack. | sometimes chink it i 


overkill. CHARLES McENIRY 


AtOMge tan, Whore 


Eversince | was little |] am 14), have wantedtobea 
photojournalist for NGS. Everyone told me | was 
strange. Most girls have role models like movie 
stars or models, bur mine was jodi Cobb, | have 
studied alotabout photography and NGS, bur now 
I've feared that it’s tore than just write stories 
and taking pictwres; it's really seempe and under- 


standing, peach 
sei ASSAM DRA MARTLEY 
faved, Lint 


Hiroshima 


The day your August issue arnved, my father re- 
counted returning trom @ three-day combat patrol 
azakinat the Japanese on Luzon. When he learned 
thar the atomic bomb had effectively ended World 
War fl and there would be no invasion of Japan, his 
single thougnt was, Now ['ll live. On Okinawa my 
mother, a combat nurse, realized that the flaod of 
casualties antiapated would mot appear. 
Ashorntying and costly as Hiroshima and Naga- 
saki were, without the introduction of the atomic 
bomb, the price would ultimately have been many 


rimes higher. DAVID PETERSON 
Bevkehey, California 


lremember the afternoon of August 5, 1945, when! 
stood beside the Enala Gay and watched as they 
winched the bomb trom the pit intorts silver belly. | 
remember when we flew over the flattened, devas- 
tated, brown city of Nagasaki surrounded by its 
lush green mvounrains. | think of the Sibakusha, and 
Lsorrow. Then lremember how happy | was when 
our B-29 flew over the battleship Missouri in Tokyn 


Bay, and the war was all over. 
GEORGE FE. GLAWE 


Lax Vegas, Newindia 


The Chinese sage Menci asked the ‘rhetorical 
question, “Is there any difference in killing a person 
witha club ora. knite?” Of course there isn’r, The 
victims of Hiroshima deserve the same sympathy, 
butnot an iota more, as the tens of millions of Chi- 
nese civilians who died from Japanese atrocities 
during World War IL of AREAL GAG 
Midieed. Michingaa 


Servicemen were not the only ones saved by the 
A-bomb. Do not forget all the prison camps with 
Europeans and Eurasians, lam a former “guest” of 
awomenand children’s camp in Bangkinang on Su- 
matra, Our nanny was lamed; my younger brother 
and |, almost 6, barely madett. lam sorry to say! dt 
not feel any compassion for the A-bomb victims, 
‘burl do forthe: orphans, even though their parents 
murdered my parents. None of the Japanese speak- 
ing inthis arncle acknowledged the “why" of the 
A-bomb, Don't they know of the cruelites their 
people performed for years? | wanrto stop hating; | 


don't know how. 
ELSKE BOS WK 


Zandpoort, The Netherlanite 


lama 14-year-old, and the article opened my eyes 
about nuclear bombs, | knew they could inflict ter- 
ible wounds, but I didn't understand or believe 
that they could be so croel. | bad no idea- what 
impact the A-bomb had on the city and the people. 

ANGHARAD THOMAS 

Rridgmortis, Sirrogratyrn, Eargtapat 
When | was a Peace Corps volunteer in the Ewe 
region of Ghana, | enjoyed daily contact with the 
adherents of voodoo, so wonderfully evoked in 
your article, Often as | lay awake in the hor eve- 
nings, breezes would bring the sound of Ewe 
drums, layered upon the rich yoices of a people in 
contact with a world strange and distant, yet nght 

outside my window, The Ewe | knew were hard- 

working teachers, doctors, farmers, and mechanics 
no different from ourselves, yet infused with the 
faith of a rebgion bromming with love and power. 

SOT) A. SLUSHER 

Fort Collis, Cofurade 


While | cannot claim to explain everything the 
authors describe, some of the “mysteries” are 
explainable by well-known physical principles. | 
do demonstrations of inertia jor physics classes 
that are as Spectacular as the mortar-on-the-chest 


episode, Other instructors accomplish feats such as 
fire walking or dipping hands in molten Jead to 
show that vaporizing moisture can provide a pro- 
tective barrier against intense heat for a short 
time—an explanation that | suspect applies to the 
hor knife on the tongue. ft nea 


Asmcttas Profrasur of Pivnicg 
Alfred Uninet 
Adifred, Mew: Frank 


I was.disturbed by the article on what we Haitians 
tespectinlly label vodom, vodun, or eandow. The 
jpelling “voodoo” itll is a misrepresentation, 
Vodou's African roots and yalucs are not discussed, 
leaving only a graphic depiction of exterior mani- 
festations and peak experiences that outsiders are 
clearly notable te penetrate, Vodou is a philosophy 
of life, a-world- view, an all-encompassing, spiritual 
made of living. 

CLAUTHNE MICHEL 

Departnnent of Bose Sevadies 

Lawernry of California, Sara Haroara 


Bowhead Whales 


| have had the privilege to see the beautiful 
bowhead whale myself but in a different and more 
remote part of the Arcnic. On a ski expedition in 
April 1993, a friend and Il crossed from Franz Josef 
Land to Spiusbergen and saw three or four bow- 
heads im a lead just north of Alexandra Island. 
When [ showed photographs of the whales to the 
Norwegian Polar Institute, they rold me thar bow- 
heads were believed to be extinct in that area of the 
Arcuc. Now they estimate that $0 to 100 bowheads 
are breeding there. 

BORGE OUSLANDS 

Onin, Nurinvany 


Your article on bowhead whales has failed mm note 
thatthe Alaska Eskimo hunting technique—the use 
of tracinonal harpoons—possibly prolongs the an- 
imal’s suttermp. Modern harpoons usually kill the 
animal withm minutes. Cho the other hand, tradi- 
tional harpoons do not kill epon impact. The whale 
bleeds and struggles wntil it tnally loses its strength 
and ts taken. . 

ABESTY AH. WHOS 

Hoerotaln, Hanna 


Behind the Scenes 


Pm so pullible! | too spent tome in the library in 
search of the real Robert Kincaid. Thank you for 
yourexplananen inthe July issue. le has prompted 
me to renew for two years instead of ane. By the 


wary, how aboura story on the bridges now? You've 


already pot a great cover. 
BARB Mite}, 
Chicago, (fivon 


Letters for FoxuM should be sent to National Geographic 
Magazine, Boe 3 e448, Wastergton, D.C 21S 744s, oor 
fey foo to 202-8, Pclele full mame, address, and 
daytine fepeome naenber. Letters selected may be edited 
for clartty aired specs. 
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Just published! 
(GEOGRAPHY 
STANDARDS 


for grades K—4, 5-8, 9-12 


Att iast! A clea rly written, superbly 

illustrated set of standards for geog- 

raphy education — GEOGRAPHY 
FOR LIFE: National 

Fes 3 a \, Geography Standards 1994. 

272 pages ) These new standards 

SA softcover / detail the essential knowl- 





a edie, skills, and perspectives 
. 63—s that stuctents should master in 
sprades K-4, 5-8, and 9-12. 

| Developed by four leading orga- 


7 wk + ’ 7 me 7 haar 
Developed by the... nizations in the Held of geography; 
Amenan Gesomphacal Sacnety . the stanclards provi de any paren t. 
As pclation il Arencan Geographers ; 2 
stoma! Coaacil bor Gragraphin: Edlusaticin teacher, curniculum develwper, and 


Meabbomual Come ragetiiy: Sacchety 4 a 
a business and policy leader with an 


approved set of challenging expec- 

tations for all elementary and 

secondary students and teachers. 
The geography standards provide 

For fewer than 10 copies: a blueprint for what should be 
in the U.5,, U5$9 each; in Canada, aught in each grade range and for 
C$16: in all other countries, LISs2i), what should be included in social 
For 10 or more copies: studies and geography textbooks at 
In the US., L658 each: in Canada, each level. 


“$15; in allo countries, US514, : ; 
Cots; ini all other equitizies, Ue) To order copies of GEOGRAPHY 
To order copies of : 


GEOGRAPHY FOR LIFE: | FOR LIFE: National Geography 
National Geography Standards 1994, | Standards 1994, call our toll-free 


call 1-S00-368-2728 telephone number (left). Or, write to 


(THD: 1-800-545-9797) the adctress below, 
8 aum.=5;30 p.m, ET and have N ATION AL 


your credit card ready. 


Arete and fondling fe inchided in pices Cider in CA, ! GEOGRAPHIC 
DOME, MO ad Canadas will be charged applicubly tae =f | SOC] FETY 


ai TTS 














GEOGRAPHY FOR LIFE: 
National Geography 
Standards 1994 





POS 17th Street NW 
Washington, DiC. 200)6-688 bain 


The Short, 
Dangerous Life 
of a Waterspout 
WOTTROROUAY Was 
painting his house on 
Lake Winnipee when he 
spotted “wispy spouts 
reaching from the water 
to the clouds” across the 
lake, For 23 minuces the 
Manitoba dentist photo- 
graphed this pair as 
“they came closer and 
closer, onl | oor scares 
and ran for cover.” 

Good idea. A SPCHLE 14 
potentially lethal, literal 
ly “a tormado on water,” 
wis NOAA's |oseph 
Crolden, the world’s 
leading expert on the 
phenomenon, One killed 
a Chicapoan windsurf 
Lg con Lake Michigan in 
[993, A Walerspout is # 
colurin of rotating wind 
that develops downward 
From a line of cumulus 
clouds to the ocean ora 
lake. Spots can pack 
winds ap to 200 miles 
an hour and moye 10 to 
1S miles an hdur. The 
finns Noruay spotted 
were notable because 
waterspouts rarely 
appear sa far worth, 

The Florida Keys:are 
the work's waterspout 
capital, according to 
Golden, While filming a 
Waterspout in the keys 
for a Natronal ten- 
prapnic Television Spc 
cal armg Naventher 29, 
he watched trom a heli- 
copter “in hornhed 
aMazeMCnt 25.3 large 
boat sailed into tne 
spout. Luckily the wa- 
terspout was breaking 
up, and no one was hurt, 
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Fighting to Save 
Pearl Harbor's 
Last “Veteran” 
DECEMBER F 
Struck by a hail af 
Japanese bombs, the 
sinking battieship 
Netada struggics t0 
avoid bincking Peart 
Harbor’s major chan- 
nel to the open aca. A 
small cugboat, Aiog 
(top, at right), races in, 
shoves Nevada out of 
the channel, and 
beaches the helpless 
gant. Hoga's 1 1-man 
crew battles blares 
on the Nena to 
hours, then spends 
two days tehring 
bres on the disabled 
hatteshin Arcana 
Today the I 
[oot ion Hi Head 1S the 
sole surviving Pearl 
Harbor vessel still] 
float inthe United 
States. She is docked 
Treasure Island 
Naval Station in San 
Francisco Bay, 
Rule in 1 O40 
=the Sioux wo! 


“tah 


Det 


ii ii ‘= 


. Hoga 
it Por 
WOT Drape 
from Adm. Chester W 
Nimitz, ia OMoancet of 
the Pacific Fleet. Of 
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skipper joseph 
McManus and his 
men, he wrote that 
each worked “ita 
most efficient 
and exhibived com 
mendable disregard 


of personal danger™ 


atta s ben CMF t 
at at Pe: itl 
Harber for the dura 
don of World Warll 
then was shipped to 


San Francisco Bay, 


manner 


throughout the ordeal 


LAT TOO A a | 





OGRAPHICA 





"Hoga has been 
obscured in history by 
bigger ships, but she 
Was the brthe boat that 
could, and did.” saves 
Rane A. Martine, 
Matromal Park Service 
historian at tne U.S,S, 
Artcona Memorial, 
Martiner ts an adviser 
(Od Broup called 
Friends of Hoga 
Which 1s Taising Money 
In hopes of repairing 
her, returning her to 
Pearl Harbor, and 
restoring the Navy 
way she wore m 194] 


Ho ae se 


where, as City of Dak 
imu, sno was & hire 
boat tor 445 wears, 


retiring im 1993. 


Blackfeet Hail Spanish Mustangs 


) THE BLACKFEET, the pony formed the heart of 
their culture. Brought to the New World in the 
léth century by Spanish colonists, the tough, 
maneuverable mustangs were adopted by the 
Plains Indians, who wed them to extend thei: 
nomadic; buffalo-huntng wars. But after the 
Blackteet were settled on a Miotitana reservalion 
inthe 1880s, boom horses replaced the tristanes, 
which by 1910 had almost vanished. 

Bob Brislawn of Oshore, Wyoming, kept the 

d going. Recently tis son Emmett sold the 
Blackteet wo yearling stallions and six mares, 
which roam the Browning, Montana, ranch of 
Darrell Niscinan Says Norman, [hrs is a parc of 
our culture coming back to our people.” Tony and 
Sheldon Grownd (leh helped break the steeds 
thar, the Blackfeer hope, will launch a tribal herd. 

—Boeis WEINTRALI 


bree 


jo4 


PMB R 





ineininil ij? ihe. nikegeniens anil 
BW MPs 


HATIONAL GEOGRAPHIC 


ALES 66D TORU hao Lee ee 


TILES T Ih Ai Lia, ~ pele wed! legge go ee | el 
BELIAR LE aCirr Gites 
fi re ik 2 See Ss a Pee 
a es SE Petree: |). Se 


Pe knaiiim babe Be 
CFE TT ce 


[eT = i kl 1 ~ 1 ae 1 a 
i_"4 ag (ls os I fea LE 
Tong. Core SS ay elo ies “Es 
bey Pie Wing fe ty Be ee | 
i Mi AECL 
La eal rm wii i x se 
2 Bilaed. Aides ini 1 
FRE a el eee” | Pa he 
oe eee see ee : Ly i= 
Tr Th FP all li He Lim ice | 
t f Th - 


ae | FY Wall ie 





OTE ats : Sage bao = 
fo TOPAL re = 
mc 1 ie Vi ‘2 on 7] 
TP ME. LOPS Pn ; 
TEP] 7 Tae Fy = te “= =~ LE we 





The Salvation Army sponsors canis 
for cisarvantaced RECS aul) Ovier Te oor. 
Plus Sunbeam ane Girl Guar. Cubared 
Boy Scouts. Please volunteer car che sew 
Can CONTINUE Cur tang work 

THE SALVATION ARMY 


Charney ie Wirwiel One Lileotar Tre 
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Be a winner 
with GeoBee:! 











‘ervone § Gun Ub ut Gur thew 
POOPY SOW ire fame 
Bited on the Sex iciy & own Nathonal 
Ginoerphy Bee, the gan helps kids 
ges TO) tind up dinid their porents!) 
muster a world of geographic information 

Tackle bron-leakers dinewn from mare 
than 3,000 questions used in past Bees 
Hurztee, o colorful animated character, 
Hiitles you through the pane and cheers 
WOR OL 

SO IWO DOMES 2h exactly alike, se it's 
uiways a chillenge, Gsoker is a great way 
for kis to propane forthe Bee, or just ploy 
with, at school or ob home, 





SO. grve Uso Due ond et your copy of 
Grobr— my * 34095 for o world of 
Kho bed ee! 


Tu ofder, call toll free 


I: B00-NGS-LINE (647-5463) 
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WHERE CIVILIZATION IS HEADED. 





With its available CD sound system, power moonroof and supple leather- 
trimmed seating, the Toyota 4Runmer is a model of refinement. However, 
one should never underestimate the 4Runner's adventurous spirit. With 
its available V6 power, it will not only take you almost anywhere your 


soul desires, it lets you travel there first class. | 


You will be comforted even further by the knowledge that it comes with 
Toyota's unparalleled reputation for quality and reliability. Which 


means, quite possibly, that roughing it has never before been so civilized. 


TOYOTA4KRUNNER 


I lowe what you do forme 


Call 1-800-G0-TOYOTA or visit our Web Site ati hvte//www.toyotacom fot a brochwre and location of your nearest dealer, 
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Ps acts bo places, 
people, animals, 
ard doitws af] ower the 
planct—as well as 

edd comers ol 
the universe: The 1995 
index tor NaTIONAl 
EOGRAPHIC, [aAv- 
ELER, and WoRcp 
magaanes, books, and 


Mnf 


PV pragrams will be 
Wallable in February 
1996 for 35. Index 94 
if aiso $4, An index 
covering 1959-93 costs 
$8. The lustrated 
centennial National 
Creopgrapiic Index 
IS8S-] O88 ig $29.95 
tor members, plus 
shipping and handling. 
Slipcases for your 1995 
magarines are $12.95 
for members, plus 
shipping and handling. 
To order, call 1-800} 
#470647 Of Avrite po 
ational Goagraprii 
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Three bern Artogs 
the arctic Tt 


Map: Wie Valley 


FEBRUARY 
The Aragon 2 
Harpy Eagles 0) 
Maya Masteniecs 
at Bonampak So 
¥enice 7S 
Giant Pancas 
Grand Teton 


Wan: taly 


MARCH 
The Endangeréd 
Soectes Act 2 
Bombay 4 
Chile's Chinthormra 
MWinrmmies GA 


100 


Li9 


lourney to Aldabra 0 
North Carolinas 
Piedmont 114 


APERITL 
Caliioma 
FArihauAKeS 2 

Hoglas 36 

e New Saigon Gi 
Seats Bronzes BA 
Mountain Goats: 102 
Earth Cay 123 
Wan! Earihgunkes 





rire 


mit, ~ARHIC 
C 





MAY 

The Virty Pies ABBIN 2 
Autre Sharks 4:1 
Bluepnnte for yretery 
The Cherokee TD 
Poison-Dart Frogs 98 
Cran 


JUNE 
Wirstles of the train 2 
Califorma Sea Otters 2 
‘Soallee be 

of fe Healy 


= 
| 


nn 


Pare 
Pea UE eas 

Land a 
Aumet Sounel 


JULY 


hirtok! —Las 


Loe 


i Place 
On EAT wf 

Flienley Times fea 
Bantt 416 

Aunma FO 

Lesfcuttier Ants oS 

Kote Wakes te & 
Nipnimon 2412 

ear Heat of th a 


HOCKIRS 


AUGUS] 
Sicily 2 
Hearth American Bats 36 
Ree|to Res| 5H 
Hirashima fF 
Atiéan Roots of 

Vaeodoo TO? 


Bowhesd Whales 114 


PGECHIRAPHIC | 
er 


i995 


| =: age = 
Park DLIPSA fl 


| Ctl APH le 


Bie Lie 
Pak Lit 7 


SEPTEMBER 


Hamas Varian ing 


Speeches 2 


Lhe of Hurmans. 3&5 


Essence of Provence 52 


Ps OLITES (ave Dias a 
Art Cutthefigh Gu 
El Salvador 206 


Moan HawGl 


OCTOBER 
iT Cerra Ler 
Revolution § 
Saving Britain's 
Shore 38 
WeunLA Gorillas 58 
Cuatroa Choéneras 
MWexhag = Desert 
aquUaruin AS 
PHsia By 


Fiji Tb 
NOVEMBER 


Ooesn Fisheries 
Tokyo Fish Market 3s 
Soenn Whales So 
The Basques 74 
Squirrels OF 

Onford Tia 


DECEMBER 
Teotihuacan 2 


Menta Rays. 36 
Missicr 


— 
—_ 
Baal 


San Kkavier SG? 


Farming evolution 60 


Cis ice i} 
lane Goodatl Loe 
hen OrlonHeavans 


NATIONAL GEOGRAPHI( 


le 


SIO 








B EXPLORER, DECEMBER 10 
The Sun and the Moon: 
Orchestrators of Nature 


CELESTIAL CONDUCTOR, the sun 
captured in time-lapse pho- 
tography (abcve) as it sets.on 
September 23, 1986—the av- 
hIMinal equinox, when cay an 
night arc of equal length arcu 
the word. Thus does nagnt tot- 
low day, and day follow migne, in 
nature s most powertul cadence 
FAPLORER's “Rhythms of 


Lite” Vvestipates how this 


coatnic music organizes the dah 
and seasonal lives of animals 
ind plants. 

Pach morung jelly ish swarm 
to davlicht to nourish the food 
producers — brown algae —rhat 
erow i their translucent belies 
Every evening sea urchins come 
out to graze, In berween, bathed 
In the pate light of aitenioon, a 
riflebird spreads his plumage, 
inviting his mate to dally 

CH all earth's creatures, only 
humans seek to dehy the celes 


Hal pulse of the planet, Yet we 
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TISLARCHEA 
STream inte ciples At Gdavorea x 
like schools of fish on a reel 
Ad like bitds-to ronst, we hurry 


home fo Our nests before dark 


BPROGRAM GUIDI 
National Geographic Specials 
ACEC. Seno bene! [Stirs 
National Geographic EXPLORER 
TBS. Sundays, 9 p.m. ET 
National Geographic Video and 
Kids Videos Cal! 1-800-343-6610 
Children’s Programming 
CBS. Saturdays, 12°30-p.m. ET 
Ghee hy! VS As 


NATIONAL GEOGRAPHIC 
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Eagle Eyes Watch Desert Eagles 


IT FAR FROM Phoenix. Arnzona. “nee WET Very 
special birds—30 pairs of bald eagles that nest in 
thc Sonoran Desert. Last spring's record 25 chicl 
included the one shown below. Scant prev and 
SCarce NESsTINg sites On trees as na pages limit the 
population, increasingly Vulnerable no disturbance 
Ty TeCHCALoOns(s from Fenusthiccise Phoenix 

Every year since 1978 human mother hens have 
thased over the cdgles in a nest-watching program 
the Arivona Game and F aly Dieprart- 
ment. Screened and tramed, some 20 yolunteer 
IRIS SEL Up Camp tear cage nests and scruti- 
nize them from February through May 

“They warn away vistors who come too 
We aiso have buovs on some lakes to keep boaters 
iWway Irom fests onshore, says Game and Fish 

spokesperson 
Susan Sterra 

Another 
concem © bie 
Oba. Nicest 
bald eagles 
don't breed 


5 PH Sa rt by t 
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clioree 


i vie 


i I 
Unt (hey are 
at least tive 


years old. But 
many of the 
desert cagles 
are breeding 
before that 
age, ind older 
eagles are 
disappearing 





ls Newfound Frog Already Croaking? 


DISCOVERED ONLY seven to, dew species 
a aaa hopped outoftan Anzona pond, It delighr- 

| at inp eee Lituversity biologist James Platz, 
dit Rarta subaguarocais—underwater 
talker—because of the mating calls males emit 
while submerged, rare behavior m trogs 

Ofthe Ramsey Canyon leopard frog, as it ts bet 
ter known, 60 adults were counted in a pond on 
the Nature Conservancy's Ramsey Canyon Pre 
eT Ve anid Two others nearby, But last spring only 
24 turned up. A chic: Algae that the t dipoles eat 

had vanished 
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Picts Are Pals 
ing tadpoles in 
ranks su pel bel 
ah ith the alga, 
and a Tew 
breeding pop 
ulation 16 be 
ing established 
at another 


reserve Pons 
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Bat Umbrellas Foil the Rain 


DESPITE DELUGES, a clever littl veteran 
of Central and South America’s rain for- 
est stays dry by building elaborate tents 
of leaves. Eighteen bat species are known 
to chew a single leaf's nib until it droops 
to make a shelter, But Peters’ tent- making 
bat (below) boasts expedition-strength 
tents; it goaws as many as 14 leaf ribs in 
a spiral until the leaves overlap like an 
umbrella. The ingenuity of this bat was 
discovered by Harvard University biolo- 
gist Jae Choe. Ona Panamanian island, 
he found 25 shelters, most made from 
Coccoloba manzanillensts leaves; a tent 
of genipap leaves (above) appears to be 
the same species’ handiwork. 

— jouw L. Evior 





@ A. FARMING REVOLUTION 
How to Handle a 
Camera Hog 


TEED UP on 2 I Tir. a he 


photographer [IM RidHARDSON, 


“so l speak Huent pig.” The skill 
didn't help much while he was 
documenting an. lowa how pas 
ture tor the article or sustail 
aple agriculture. [his curious 
niger Pr none TOF a close uo, 
“then tried to ear mv lens chace. 
then my secs,” 

lum eared photography on 
that bovhood farm in Belleville. 
Kansas. Asa 12-year-old armed 
with an old folding camera, he 
specialized in “bugs, surisets, 
ond lightning strikes” in the 
woods behind his house. After 
attending Kansas State Univer. 
sity in Manhattan, he shot for 
newspapers in lopeka, Omaha, 
and Denver, then turned 
freelance. 
In o Way, it Wile bike pom 
home again, jim says ot phote 
Braphing tam, “Tl know trom 


eXmenence what farmers worry 


che PE 


1DouUt: Weather, Water, Taking 


“eet Wee Pale 
etids mect. Out ts story dealt 








with dowhole new spectrum ol 
thangs ["d never even heard of 
diversity. Tou can take only s 
many pictures of people nding 
tractors, 

fim and his wite, Kachy, live 
in Denwer with their son, Tyles 


The own no pics 





he challenges was showing che 





BANE COAL 
The Millers’ Tale: 
Passing the Phone 


N COOD HANTS, an 
orphaned chimpanzee 
cuddles with author 
PeTeH MiLiee at Kenva's 
SWEltwillers sane 
‘Dion t tell mn 
bent kes Peter, whose 
e grown, “but 
baby chinips are twice the 
fun of homan babies.” 
Peter earned his doctor- 
ate from the | 
California at Line, then 
Wrote or newspapers 
before joining the Creo- 
GRAPHIC stati in 1979, He 
first met Jane (roodall by 
long-distance telephone 
ie. one called ory 
house from England" <ayvs 


Peter. may Sf Fl Woatthew 


RE es etTwe 


rat Ss ae 


iversity of 
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neweréck. “It's jane Groodall!” he 
whispered, passing the phone to 
my son (Charley, He told Jane Pd 
he righr with her, then handed it 
to mv wife, P. .—whe told het 
the same. We all wanted to say 


We had talked tao lane Goodall! 
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Farming the Natural Way 


@ As vou read the article 
sustainable agricultire, can you 


| Pr a 
LSC at beast ante rechnucgues rarin- 


wilt 


CFS Use to enrich soil and protect 
cropa without using chemical 
fertilivers and pesticides? What 
these tech 
niques? Which ones could you 
lise if Our farcen: 

@ A weed ts not a special kind 
Of platic; it's samply a plans 
ProWwineg Where vou don't want 
it. Che same plant we value it 

a Wild meadow might be called 
i Weed amony tan croms—or 
in your garden, Why are weeds 
undesirable among crops? Why 


are the advantages 


at oy Er Peach TT PSs SLE ws chowee 
Cort of 
race vines better forthe crops 


Brown benween rows of 
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ot fresh soil, plant a few Hower 
i. In one of 

the pots. aiso plant a2 penerqus 
amount of erase seed to produce 
“weeds:"" Water the soil 
6 ndeded, As the plants 


Or Yerctable seeds. 


Brow, compare those 
EroWwing. in “weeds” 
with those Rr ine an 
plan seu! 

B (nc tarmer said that 
he had to take care of 
fino 4sOlL—omerwisee it 
await. What 
elée Can hea pipen ro sci 

if a farmer doesn't take 
care ofit? 

M@ As farms have grown 
larger, farming towns 
have shrunk. Why: 
How might sustainable 
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Keeping an eye on her cat, Hallie 
Muller (above) helps her parents 
milk on their orZanic farm in Cal- 
lfomia. in Wisconsin, Ross Smith 
uses his cultivator and plastic, 
rather than herbicides, to keep 
strawberries weed free, 


